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CHAPTER EIGHT

? : .

INSTITUTIONAL BASEi:VTHE.NETWORK OF INSTITUTIONS

\

* 1. ' OVERVIEW OF THE INSTITUTIONAL BASE FEATURE

N e

A éiécussion of R/D&I institutions (i.e., the organizations in wnich the
various stages of the R/D&I process occnr).eoni&.eneompass the totality of
issues with\which'a researcher or policy maker might be'concerned5 In our
case, howewer, we use the totality of features in a contextual analysis . to
provide'such.comprehensivenQSs. Thus, the institutional base feature focuses
in on R/D&I system structure End process (i.e., the' network of in8titutions)1
Why is it, for example, that R/DSI systems exhibit differences in their
structures, the'type_andd;oies of the institutions involved in the system
network, and the character of the relationships between the constituent
institutions’ To be more specific, why do we observe in some contexts-
a very extensiye division\of activities with considerable specializa- )
tion of roles and in otherg we observe 2 much higher level of role ‘integra-
tion withih\multi-purpose institutions? In some ‘cases the. Jnstitutions in .
the system seem to be linked together in a neat set of linear" relationships, ﬁf
with each institution being responsible-for a well-defined set of steps

a Wwithin the R/DﬁI process and with these then handing programs on to the

w' next stage. In'otners we see loops, recycling, institutions that combine
idea generation and implementation yet not development, and so - Why

is cooperation between institutions common in one®context but-roz: ina

others? It is to snch institutional network issuas that this section is

" devoted. ' : ' s ' »

~

Thefe are five main issue, areas which must be analyzed in order tq gain a

comprehensive understanding of the institutional base feature:

-

* ’ . ' i
: . . »

‘e
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7 ) R/D&I Systém Institutions:

1. What are the role functions of the various institutions within

X " the R/DST system? . ) .

2. What are the characteristics of these institutions?

. ‘ < ’
R/D&I System Structures: ' oo . .
. - . r

v

. . v o '
3.. How are the R/D&I functions structurally cogfigured (clustered)
within the R/D&I system? '

L4
. . e

' . 4. . What are the, inter-institutional linkages within the R/D&I

C . system? A

5. What are the characteristics of structure of the R/D&T system?
Additiqnally, of course, weAwill want to identify which institutions form
the, instituqional base of the R/D&I system.' Figure 1 summarizes and °

expands these ffve main areas. .

In analyzing the  role functions of the ins ions w}thin thelR/D&I system,

the obdéctive is not-to”detail the tasks performed,in each of ‘the R/D&I
functions (e.g.: the deéelopment‘function) This is done in analysis of
. other features. Rather, the objective is to deal with such questions as:
In which institutions ‘do we (or should we) find development work going on?.
Is it in the knowledge producing, distributing or user organizations, or in
some combination of these (and wbeiher in a differentiated or duplicative and

To what extent do we find institutions specializing in.
We

redundant manner) ?
one or rore of the .R/D&I system functions (for example, see Figure 2),

would also wish to know which institutions are part of what we could call the

/‘-R/D&L supe*ord;nate sybtem (pr' tg system resources and constraints and

? accepting systen outpu}s), the R/D
. to the R/D&I system), of subordinate-systems (institutions providing support )
' N

- coordinate system .(part of or parallel
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A d

‘Figure L
Institutional Base .~
(Nc}work of Institutions)

Institutions \
Institutional roles within the R/D&I system '
Specializatiom of .institutions ' . - i
Research/engin@ering/development/production, etc.
Role in supérordinate]cobrdinate/subordinaQe systems
Sector spanning institutions '
.Institutiongl ¢haracteristics
- Internal stxucture
Configuration h
. Integration : '
- Centralization
Formalization
Aftic;xlat;ion/vis’ibility
© -7 . Stability
Inte;nal processes -\
sDecision making ¥
Communications -
Authority/status
. Cooperation_
Dimensions ) -
Sizel . -
Status
L Level of maturation <
Sys;em Structure ‘ , .
Sys;e:‘coﬁfiguration (clustering) of R/D&I functions
. Linearity ) o
, - Parallelism -

" Looping/contiguousness

, - Continuity/gaps ’ ” . ' AN
(/ Redundancy - . '_ ‘ . -
. /] .
? -
~ - -

~

e~
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Inter-inatitutional linkages : _

- Linkage characteristics
Strength
Permanance v .

“Fformality
Directness/mediatedness
Vtaib}lity , ‘

Interface structurga/liaison mechanigms

4

Boundéry conditions ‘
" Open/closed |
. '/ Fixed/variable . °
Linkage conseqquces~ ‘ )
Functional/dysfunctional
'Cooperﬁtion/dﬁhfliét'
. Joint y@nfurésL I .
_ Chgrggtertética _
Centralization N
Formalization. -
Diffuseness
~Stability- .
Visibility - = .
Appropriateness

Balance -

o

’ . e



o and health),' whether in 'a given context the 1nst1tutions are specialfst or .

. generalist:(with respect to. R/D&I functions) C ) ; -

sy e

)

r . o

services), whether institutiqns perform multi—systems level roles (e g..

’Wprovidingﬁpd%h resources and support services)% Whether 1nst1tutions are

2

* .

. Y .. . o
In analyzing,the gharacteristics of the institutions within the R/D&I system,_

l“:‘.

f
we wbuld wag& to know~about their internal structures (type of configuration,
v
degree of centra%ization and fotmalization, etc,), about their internal
processes (detision making, communications, authority, status, etc.), about

vatious dimensions such as' size, level of maturation or development etc.

Y
e

* In the process of analyzing the structure pf the R/D&I system, we will want

to know whether the structural configuration of»R/D&I functions is charac-

#7 terized by linearity, parhilelism, looping, clusterings of R/D&I functions
Fo

(which functions’), redundancy, etc. e o

In the process of’ examining the structure of the R/D&IL system, we - will also

>

' want ‘to ‘understand - how the institutions are linked together, ‘We wbuld want

to know which institutions are linked to which other 1nstitutions. ‘We would

) *be concerned witi whether the links were srong oOr weak, petmanent or'tempo~

-\

-

.

: decentralized? .To what extent is the system's structure formalized’ Is-the . .

-rary, formal or informal, -direct ox mediated, cooperative or con!lictive.

.' The nature and. quality of these linkagea and interfaces, and the boundaries

‘across .which they occur'are of central importance.

B
In analyzing the characteristick of the R/D&I system s structure, we will .-

be asking such’ questions as: 1Is the systen' s structure centralized or

. system's structure well articulated .and stable throughout the system or is

- all R/D&I systems are. complete e S

it di fuse and changing? : | 5

In Figure 8, we. provide two illustrative examples of how an R/D&I system
night be concretely structured As these examples indicate we do not

‘assume either that’ all R/D&I systems will be structured similarly or that

2. e A . . . - =
. - a > . . ) . Qs PS
. L. L . . . . . . N

ey

f:fsectoruspﬁgning (providipg services to several fieldS‘ - - e. g.. education ot
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In example A, we find an 1ntegrated prod cer performing all the generic ?# -
unctions from need identification thr0u§h production. Marketing is - ..
gandled by~distrihutors»(jébbers). Purchasing, 1mp1ementatlon and utili-
':'zation'as}éell as_participating in need identifiéation and generatlon ar¢

.. user7institution_functionsj and evaluation is carried out by an indepen—;

"dent organization_(e.g.: .federal government). This_might describe some;
aspects of the hospital equipment .field. f " ST : RN
L | | ' '

In. example B, producers ‘have only weak linkage to user needs and work only

.-

up to the development stagﬁk Prqtotypes are purchased by an organization o
ample when city

that is {’eparate from the users. :This happens, for
ts (e.g.: .police-or

BRI} L

governme ts centrally purchase for’{heir operat1ng ul
e

fire departments) Evaluation may virtually ngp<éxistent.. In faci
i

N

this process describes our findings in a recent study of theAinnovat

Jprocess .in law enforcement equipment —,— with special reference tO*VQicew/,
identifi\ation\\ggigffnt_( ) o ’ rene ;;; *
e N e =T

: (B .
We now turn to more detailed i11ustrations of’ how our contextual analytical -

framework can be utilize in relation to . various feature issues. To do this,

the list of issues in F gure 1. . . CoE W‘“W

.

 we have narroWed the fozus of our analysis by selecu&ng sub- issues frJh among

I1: DETAILED SUB-ISSUE ANALYSIS. R/D&I SYSTEM STRUCTURE
' AND INSLITUTIONAL ROLES IN THE R/D&}. SYSTEM o

i

1. Narrowine the Focus of Analysis: 'Specialization and.Configuration

In this detailed sub-issue apalysis, we have chosen to focus on the R/D&I
functions. To sharpen thig focus further, we have selected two-sub~issues§.
, S .
.specializatioa of institutipﬁs/z;ith respect to the R/D&L functions) in

/
relaticn to the emergent structural configuration of the R/D&I system (in

terms of the R/D&I functions). -In thg 'configuration" sub-issue, we are

specifically interested inahbw_the R/D&I functions are clustered (i.e.,

*
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' The question at this point is: Do we observe, (as we lo

."' . - . 1
€ _ . .

' " s :
grouped toggther) in the variOué insﬁ&tutions.- This dual perspective
(specialf!gtion and configuration) of the institutional basi

.’ i
T - ’ a
z .

\n

W

et
t
¥
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functions shQuld provide a rich base for analysis.' The process for
N

. s
[y

Ce ,:. v .

We are now ready to begin our first attempt at- contextuar analysis for-the AN
”institutional base (network of institutions) feature of the R/D&I context. '

across various .

contexts) differences in-the way- that institutions operat,ng in’ the R/D&I .

utilization and evaluation research) and in the way in which these R/D&I ’
functions become clustered in tﬁe emergent configuration of the R/D&I

o system’ This is shown in Matrix 1 in which the specialization and con~

figuration Variables are interacthd with each of the contextual features.\\\“

S~

.

N N o : . 1’.{: . o
SRy
As always, there are interaction effects betw&en ‘the varlous features in.

| terms of their impact, as well as second order 1ssues. For example, Matrix

B enumerates a whole complex of contextual requirements which Wlll lead

to the configuration of the system nthork takfng the particular form that

' it might in any spec1fic.case (thereby moderating the gener1c requ1rements)

'But the emergent configuration itself, 1mmediate1y ‘and. over time, generate

' creation of liaison mechanisms to helpg

a souree of continuing variance. Thus "the configuration may generate inter—
face issues requiring management and policy actions. Depending on how these 2
management and policy options are exercised, there will_be a feedback

_é&ﬁ One example would be the

U;ércome interface problems and o

influence, on the configuration of the. s

L]

'iaison institutions in the

sometimes leading to the appearance ‘of actual
%

network of institutions. Another example ha ‘been the emergence .of business

incubatgb deoartments dnd organizations whos bpeclflc role is to overcome'

the interface difficulties that are common in the R&D to, commercaallzation

'linkage. This gefleral issue is diagrammed in Figure 4. : " .

3

narrow1ng the focus of the’ analygis to th se two subif e:es is illustrated ";
v .. . B SOR YRS _ _—
1n Fioure 3\ toay P-_ o oo L N ; IR
L ' o ‘ LT A
: ? N T - L ’f&,*t -
PO ; \Hh - SN T, q‘. ! ,
2 An Init’al Analytical;ﬁggﬂysis of. Specializatibn ard C bnfiguration-
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Another interaction effect of some relevance is *that betWeen'technology'and'

~

‘.institutionalization (i e., relating the environmental and historical features)

In some of our own~recent research( ) we have demonstrated how an increase in

the scale and investment ii expérimental technology can act to further the in— i

' stitutionalization of a«field of -science (in that case high 4§nergy- physics)
defined in terms .of its industrialization bureaucratization afd shifts in

Such phenomena would

be related to the'"technological imperative™ andﬁ"sunk cost" effects already _
noted in_ Matrix 1. By such concepts we refer to the\hypotheses which See

.'.scientific choices and specializations as being driven by the demands of the

in~place technologies of experimentation, whether by its inherent constraints

.or by philosophies requiring exploitation (and/or amortization) of previous
investments in. technological facilities and equipment.

-'?
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(3

| Returning to the Matrix 1, it‘is evident that the historical aiad environ-

mental features of .context would be a starting point of rich potential. 79

Examinztion -of the issues to be found in these areas indicates the

centrality of such questions as the nature of the state of the arts and the

' legal/economic/social'norms. In the light of our discussion above concern—
ing specific 1’nterdependencies between features,. it would therefore appear

- necessary to connect any consideration of the impact of historical and
environmental context on spécialization and configuration with. a8 considerg— ,
tion of the professional skills and norms -of the personnel involved in the’
process. The’ question ‘of skills required fér specialization can be seen to.
be a pervasive issue in this analysis. Invselecting, therefore, a narrower
narea for comparative analysis we focus in on the subset of Matrix 1 area

v

. represented by the avae features.

3. ¥ Clustering of R/D&I Functions as a Focus for Analysis =~ . - = -

Further, as another simplifying step in the analysis it would be helpful

to attempt to lxnk the twin dependent variables of specializatlon and conffgu-’

ration., The question is: How do various patterns of specialization reflect

themselves in. the configuration patterns of R/D&I systems7. Another way of'

:stating this question is.‘ How do the various specialties cluster together
‘!within specific institutipns in the R/D&I'network hence generating the'

- emergent conf1guration7 In practice, of course, ve . .do not encounter a
near infinite variety of institutional forms each w1th its own. clust%r of
specialties. For most practical purposes the clustering with which we

are concerned is at the more macro level of the R/D&I functions that we ’
(and most ‘others) have described as "deve@opment" "production", ete., - -
althougn it is to be borne in mind that - a specific specialty that is to be
foundvin "research" in one context may well be found in "development". or
Q"impleoentation“ in another. ‘However, for our purposes,'atrleast in.a first

anaIVSlS, it is reasonable to concentrate on the question of how tfe R/D&I

systemy tunctions are grouped together (clustered) in the network of insti-

tutions. "Clustering is an issue that captures much of the specializa—

tion issue.- It now becomes the focus of our-continued analysis.
B . 3 oy . - .

A}
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. UMATRIX 2~ - U , 4
: X Igitial Detailing of Questions Relevant to the Cluster1n§~ ' S

Sub-Issue in Relation to Three Contextual Feagures‘

"Confextual Feature - Clusﬁaging - S »
’ o 4 ‘.glk ) N b .

S ™=

1. Eﬁvironment_\‘

'Political/Legal. o _Are there any political/legal deter-
: S K minants of clustering of R/D&I functions
- (e.g.: legal requirements that basic
research must be controlled by profes-
. : S -gional practitioners, i.e., professional’
o : o regulation)? ' o
Economic Factors . y Has there been'any pattern of economic
T R : support that has permitted certain
R/D&I institutions to grow and absorb
functions previously performed else- °
’ ' . where (or not at gll)? Has the over-
' .. : all level of economic support permitted.
R ' " the full development of R/D&I system -
4 functions? Have the sources of, economic
P support_legislated the clustering of,
- functions fpr reasons of economic con-.
_ , : - trol and cost efficiency?
L Scientific/Technological - . How does the nature of the knowledge
' * Factors S ' ’ base (state of arts) determine the
" emerfent clustering patterns (e.g:, the
effect of the_ ability to Codify the
. : knowledge on interface transfer dif-
S ficulty)? Does increasing certainty
' ) of knowledge permit greater speciali-
‘ : R - B zation? Are craft (as opposed to
R : L : : science) fields more or less likely
S L o : ~ * to exhibit detailed specializatipn and
R ‘ , o differentiation of R/D&T system func-
- R SN tions into,eeparate‘fnstitutions? What
v -, _types of technology provide opportunities '
- S . "for economics of scale and how does this
9 o e ) . weigh against interface costs in de— ,
' C s » ¢ termining functional clustering? ¥ -

. 4 _ i
N * . . L .
. - P - ' C g - o
. . P ) C.oE .
3 : ' - L : -~
. a ’ . L. .
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Historical Development

Institutionalization

. Critical Events:
?olitical'

Time Effects‘

L

ePersonnel Base

‘Legal/

.

: system
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.

What is the relationship between the
level of institutionalization of an

_ R/D&I system and the way in which R/D&I

functional vspecialties are clustered in

.specific institutions? 1Is there a ten-
‘dency towards more specialization with
maturation? What is the gffect of in—

stitutionalization on. the ‘evaluation .

. process? . Q

Have there been any specific legal/
political events requiring (or for-

. bidding) specific clusters of functionkl °

specialties?

Have there ‘been any state of the art
developments that hdiglg’significantly
modified the nature of the various
R/D&I system functions and hénce how
they are clustered together in ingti-
tutions? .

How has'any'gradual change in the nature
of the fields of knowledge influenced
the way the specialties operate and in-

- terrelate between each other (for example
"through increasing codification of the
-knowledge base)? Have patterns of co-

operation emerged over time? What is

the impact of institutional growth and

declinglon the clustering of R/D&I
unctions? : 4

How do professionai norms, careerﬁpat- -

- terns, etc. determine the combinations

of specialties that are found in the
field with'conseqﬁentﬂimpact on the
clustering of R/D&I functions (e.g: .

do the users insist on participating -
and even controlling the knowledge gen-
eration process)? How is the flow of
personnel into and out of fields af-
fecting“the viability of specific
institutions and hence the clustering?
What is the effect of differentjal
obsolescence of-personnel in various
fields? What is the ‘effect of pergonmel
in some parts of the R/D&I system Mbing

only partially committed to their spe-

cific functional roles (e.g.: part-
timers or having multi-function con-

- cerns)? .

.30
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. . - . . .
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4. An Initial Contextual Analysis of Clustering in Relation to Three

Contextual Features

Matrix 2 develops our'analysié around the focal iésug of clustering. In
s Matrix 2, we become somewhat ﬁqré specific on the issues than in Matrix 1 - -
but we now concentrate only on the historical'devefopment, environment and

' personnel base features of the context as they- impact the clustering of

&I functions. . e . . \*

Examination of Matrix 2 would indicate that the three contextual features
(environmeht, historical development and personnel base) are being operation-

alized undef a number of main.areas. These could bé consolidated as folloWs:i

!
{

1. Effect.of the institutionalization of the field of knowledge and
knowledge;7pplication.' ' ) ‘
2. Legpllpoliticallsocial/economic regulation.

. 3. _Political/sbcial/econdﬁic.suEEort for various institﬁtions and

functions.

A.N Effects of tec#noiogx. . : ‘ : j? {
5. Naturé;bf the kﬁowledge_base (sgate qf the ért). |
}k,6. Eféec;ﬂof.the mafuraFion of specialties.‘ N ‘ k
D P%oféséionalldharacteriétics of perso§ne1; L i

The above could be consolidated further into issues épncerning?

. . . . ] . ~

1. fieldvof knowledge and application (items 1'an§‘2);

2, R/D&I‘instituﬁions (3 and 4);

‘ .

-

31
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3. functions (3 and'4);

'4."knoﬁledge‘base (5 and 6;} and . T . | ’

5. gersonnelv(7).

’ . .- : 4
. . . .

Further, a review of Matrix 2 reveals the implicit model diagrammed in Figure

below. ; .
0’ : l o . o ~‘
Contextual _9-; ------- e ————————— —3 Clustering )
Conditions - TapTied L {1ssues 1n |’
Historical Nature of: S _ fthe R/D&I
. Envirommental - Field - ¢< System
Personnel Base : Institutions : : f
A : - "R/D' & I Functiqns : :
v ( Operationalized :knowledge Base . P
5 - as the consequences Personnel
: on the: ) - =
: Generic R/D&I
» ~glustering'
. ssues
¢ !
P Figure 5 « .

&
,/Impact of Contextual Conditions on R/D&I System Clustering

vV,

" »
The dependent variable (the clustering of R/D&I functions into institutions)
is relatively simple in this case. We are concerned with how the generic
R/D&I functions are translated into sets of activities Being performed in’
~the various real.institutions of a concrete R/D&I system. Some of the
specific sub-issues would be: . ': N - L S
.~ ' .

35
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E
0 . . L3

. . o
1. How much specialization do we find within R/D&I functions?

- Y oo o : |
2. To what extent do we find seueral R/D&I functions clustered togetner A

" in single institutions or institutional arrangements (cooperation)?
3. In what function location4in the R/D&I.system (atdknowledgé.generation,

production, knowledge utilization, etc.) do we observe amy such
; ‘c1ustering7 v.‘ ’
€

4. Do the clusters tend to occur by. the‘joining of contiguous or.

adjacent R/D&I functions or of looged (non adjacent) R/D&I functions?

Are the clusters linked in serial or parallel networks?

1

- »

. B ‘ . q ‘ : Lo
5. Do we observe gaps in that nowhere does a given R/D&I function seem
to be fully carried out? . . '

6. 1s.the observed clustering stable or temporarz?

~

- 7. How formal and visible is thgé:;served clustering?:
8. To what extent is 1t legally'and§socially sanctioned? "

éz Selecting é\Set of ClusteringvDimensiohs and Contextual Conditions for

Detailed Analysis

7
N
v

Matrix 3 takes our analysis a step further by relating the above dimensions

of clustering to the previously discussed contextual conditions., However,

while Matrix 3 in its entirety is a framework that wduld be proper for a full
analysis of a specific case, it is still‘too large and requires too specific

| a level of knowledge to be useful for a. general illustrative analysis. Specific
events, regulations, etc. would be . of great importance in a given case but

cannot Be generalized for useful;presentation. It becodes necessary for us
P

" to further simplify Matrix 3. i' o o l' "éla'f

(VL)
o
4
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’
»

~ We can do this by firat'selec ing a subset of dimensions of‘clustering which4

~we will examine. Thege are: . Y '

Al

.1, specialization levels;

2. the extent to which clustering of R/D&I functions takes place;

o

3. whether thewclusters are of contiguous or looped R/D&I functions %

-'(i.e.,~leVe1 of contiguousness);

3

4. the degree to which gaps (in R/D&I functions) are to be found in

R/D&I systems.
Seeondly, we can also elect.to examine a set qf contextual conditions that
_captures several critical dimensions but not all the richness. Thus we can
look at tine effects in terms of tﬁe mpact on both the system and the.
maturation of specific specialties. T ereﬁore, we shall use the idea of the
, institutionalization of the field to denote such effects on both the‘system
and individual specialties. - Support and regulation are often interrelated
and have an enormous varietylofjgossible aspects in terms of who, how, when,
: why, etc. For illustrative purposes we will limit ourselves to a simpler
issue, namely: Does support and/or regulation in the system come. from ‘the
producers or users of knowledge and products? Stated in this way, the issye
also allows incorporation of an‘important aspectaof the professionalism‘con—‘
dition; 1i.e., whether,the dominant professionals in the system are to oe
found in the producer or user functions or both (i.e., where they exert
controls). Technology will be considered only in terms of the effects of
economies of scale. The knowledge base will be considered only‘in terms of
its level of certeinty'(including notions of science vs. craft).
The intersection of the selected subsets of clustering dimensions and
contextual conditions are reflected in the shaded columns in Matrix 3.
This is not to imply that the other clustering dimensions and contextual
conditions are not important, but rather that those selected do permit a
useful first level of illustrative analysis and insight, and capture well
the two" original aspects of specialization and confjiurationf

36
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’

6. Developing a Detailed Analysis of the Clustering Issue

PR .
\ We caff now reformulate Matrix 3 into its simﬁlified form as in Matrix 4.
The-azxs" in the cells represent hypothesized relktionships between the

expectéd type of clustering and the selécted contextual conditiéns. Those:

| cells for which.no relationships have been indicated cannot be predicted by
the individual contextual variables alone. The limitations of two variable
propositions is also recogni;ed:/ It is our assumption-that such ahalyses
are but a first step in an enrichment brpcess permitting the construction of -
more elaborate theories and models at each step of the analysis, as is found

necessary and useful.

SELECTED ' SELECTED DIMENSIONS OF CTISTERING . - ,
CONTEXTUAL Level of Extent of Contiguity Gaps in
_CONDITIONS ' Specialization Clustering -|.of Functions System
. ' High Low High Low [|"High Low High Low
" Imstitutionalization : - .
of Field High X : 3 b - X
. Low y X ’ : . X N
Regulation and . = : - ‘ - ] {
Support Domi-  Producer " X X X *
‘nated - User i X X
Technology~Economy ) 7
of scale High X : X
__Low ' X ' X
Knowledge Base : ~ :
Certainty High X X X X
(Sci[praf?) Low. s X 4 X X X
Matrix 4. i of Clustering as Determined .

by Selected Contextual Conditions . ' .

Matrix 4 can also be presented in the form of the model as sﬁown in Figure 11.

A complete discussion of this model and the admittedly debatable relationshipsi.
indicated would be beyond the scope of this study;: ana,'in the final analysis,
validation'and modification will have to await empirical testing. It is a
poignent commentary that the literature has not to date focused attention on

the complex of variables in Matrix &4 and Figure6.

.‘37 ' .
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.

For now we can argue that as institutionalization progresses,.there willlbe

a tendency for specialization to grow as tasks become learned and as programmed

procedures and associated facilities are developed thereby facilitating the ~°

division of activities. Further, as specialties matur¢ over time there is

a tendency for sub-specialties to crysfalize even eventually leading to new

specialties and disciplines. Increasing economies of scale make speclalization

more efficient.‘ Increased’Eertainty of knowledge facilitates and stimulates
specialization 2%? §%mitﬁing codification and easier stage-to-stage transfer.

I

-

h?

<
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As user ‘pover (in the forms of support and regulation) grows in the systen,
might expect ‘to find.users exercising control over more R/D&I functions
in the aysten - ~ resulting’in larger clusters of auch functions. Economies
ofuscale tend to generate the larger irstitutions that can exploit these
opportunities, and\they, in turn; are able to absorb associated R/D&I‘
functions, thereby reducing technology transfer costs and supporting the
layge scale operations. On the other hand a‘more certain knowledge base

"7 makes 1t” less vital that interdependent R/D&I functions operate out of the
. * ]

same institution.

. The previoué&y mentioned issue of increasing user power would tend to gene-
rate loopilg rather than contiguous clusters as users reached into the need
identification and idea generation stages. A more certain knowledge base _
would facilitate interstage‘technology transfér, but the concurrent special-

_ ization would tend to stimulate a step-by-step - inkage process. Similarly,

" interstage gaps would tend to become filled, es ecialli as the field became
more institutionalized. , '

-

' The model in Figure 6 indicates-another important aspect, namely the inter-
B dependence between the contextual coggitions. Fhus the type ef regulation
wilb tend to be related to the level of institutionalization as well as the
’i extent to jﬂich economies of scale become exploited. In turn the rate of
_institutionalization wi11 be partially determined by the problems generated

by the uncertainty of the knowledge base; and so on.

The above discussion can also be presented'in the form of a series of propo-

;sitions

Proposi ion 1. The more institutionalized a field }a (i.e., the more j‘

S formalized, stable and mature are its institutions and
‘specialties), the greaber the specialization of activi-

ties and the fewer the functional gaps in the system.

T .": ' . > . ’
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Proposition 2. The more that regulation and sﬁpport (legai, social,

| political and economic) is determined by the users (as
opposed to producers), the greater the extent to which
R/D&I functions are clustered into specific institu-
tions and the more likely are we to find such clusters

‘ ) g taking the form of non-linear loops. .
- ot 5
Proposition 3. The more thp‘technology creates economy of scale op-
portunities :nd requirements, the higher the level of
specialization and the more clusteréd are the various

R/D&I functions in specific institutions.

N - ngpoaition 4. . The less certain (i.e., craft-1ike) the knowledge base:
a) the lower the level of specialization;
b) the greater the number of functions to be found

o clustered into institutions;

’ } '~\\. c) the less likely it is that these funétioos represent
. ” adjacent stages in the R/D&I systems model; and K

d) ‘the more likely it is that there will be functional
gaps. o

) The model in Figure 6 also ooipgo,to another coosideration; namely, the .,
"indication that the four sqlectﬁ;/contextual oonditions,vﬁhile potentially
;ver} importént, are qgo the onli‘detefmioants of the clustering dimensions.
Thus, the’level of institutionalization of the system and the level of certainty
of the knowledge base contribute to but are surely not the exclusive determin-
ants of the appearance of gaps. In this case we are dealing with.a variable

-« that can'be changed by deliberate and direct policy and management action.
We can act to fill tﬁe gaps that tend to emerge in the given conditions.
‘”‘;

A further review of the relationships in these propositions and the model in

Figure 6 indicates four additional considerations.

\
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mifyl;itThe relationships are uni directional The. level’of- certainty-. .
3f‘of the knowledge indeed helps-to ‘determine the extent: of ‘gaps .

;ita\:’ " in the R/D&I system but a change made by filling these"sgps will
e T " not, at least directly, have any impact on ‘the nature oflthe know-

) 1edge base. " ud
2. THe contextual conditions (which are the 1ndependent'va;iab1es) are

-essentially non-manipulable, at least in the short run. The ‘

economics of sca1e are there or they are not. _ N
Tw o ' k—,
. 3;'.These independent variables can vary over a ‘wide range (e.g.> 'from

“

. very high to very low 1eve1s of’ institutionalization) and at this

point we have no measures of their parameters or relative weights

in the relationshiBs.

"j~ _ 4, There are also a great number of combinations that. are possible -

between the variables, ‘and (as we noted earlier) there y be other

‘_5“““*5“—~—detarm1nants of the dependent clustering conditions I 'is there-
. - fore not possible to takL\a given clustering configuration and
identify ‘a unique. contextual condition that produced it.
AWith these four factors in mind, we recognize that the ntility of- t‘e model
'must come from its explanatory rather than its manipulatory power. If we
: dan bette;;understand why a given R/D&I system has the dlustering (or more
; broadly, configuration) that it does, then we can avoid attempts to build or
retain inappropriate system structure§;~:§urthermore we can determine policy
options and managerial ‘strategies that are properly adapted to the funda- v
-menta{hconstraints of the context rather than working at cross purposef with f7

~

its natural characteristics. o S _ . /.

. ~ ¢ -

‘;We could pursue two different analysis strategies from this point One

ould be to search both deductively and. inductively, fon other determinants ’
of the clustering dimensions. This would undoubtedly. be" productive and \

i fascinating, and could 1ead to a rich theoretical understanding of the issue r"‘“

with important potential policy implications. It would however depart from \

the scope of this limited illustrative analysis

; ._-4_'1
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,'A second andhmore.limited strategyvis to follow;;he partial'implications‘of
various configurations of contextual determinants into the emergent cluster1ng
and then on to,;he managerial .and pqlicy strategies that would seem to be
congruent with that emergent configunation given these antecedent contextual

conditions. We will ‘pursue thls latter approach o .

-
¢ ¥
L

7, Scenario Case Analyses of. Emergent Clustering Resulting from Different

-

Contextual Determinants

. . . .
. \ * : -

As a first step let us examine-4a number of hypofhetical yet realistic case

,] - alternatives in which we Wlll establish contextual.profiles and "derive" the

emergent clustering. Since Lt 1s”our objective*here to be illustrative
._rather than to make a more formal cross sectoral comparative analysis we will
limit ourselves to a relatively casual‘level of linkage into actual raal
World situations.‘ Thus, we will for now need to do a minimum level of such
linking to illustrate our points. We must also reiterate the points noted
above: . we do not know the appropriate weighting of effects across the con- ;
' °textual features nor do we imply that these are the only variables influencing
the emergent cluster., Thus. the’ following analysis should be understood as
an examination of partial effects that would ‘tend (although we ‘'would expect
significantly) to. influence the observed clustering 1n approximately the
"derived" directionﬂ We will then go on to discuss the 1mp11cat10ns in each

_ case for management strategies. Thede cases are shown in Figure 6.

N

- e
RS a . 1 . :
vz . .

simple analysis method"has been used- A\simple rating system (from very "
‘high to véry low and using equal intervals) was set up: for each. contextual
~condition and the relative weighting across variables was assumed to be ’

,feqpal. This latter assumption appears as reasonab&e as any other at th§s

v_time ard would need to await empirical 1nvestigation to be modified. A, \

. series of hypothetical case examples (A through F) were set up and the net
_scores for each of the clustering dimensions was calculated (using the ’
relationships ind1cated in the model in Figure 6 ,and simple arithmetic .
computation) These net: scores were converted back to:a very high to very ﬂ.
low scale according to the table shown (which allows for the fact that some_
of the clustering dimensions are 1niluenced by’two and some by three con-

textual variables). The resultant “(or hypothesized) dimensions of

-~

clustering are indicated in each case in Figure 7.
: : /

- . -~
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Aruitoxt provided by Eic:

" -|Coatextual Conditions - ‘ 'l
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: Cases » ' ;
VHi Hi Med Lo Vie . ; ’ ’
2 +1 0 -1 -2:% K B c D E Fl )
institutionalization vio -2 |kt +2 |var +2 |vii 42 |10 -1 [Med 0.
Producer (vs. User) Reguiatidn ‘ Vio -2, Qﬂi +2 {Med . O yed"o Med 0 Lq"-l
conomics of Scale ' Vio -3'|vut +2 [vni 42 [Med o0 [vio -2 |vat 42
. Certainty of Knowleége Base Vio -2. VHL +2 Hi ?i.'ﬁi +1 'VLe -2 [Hi +i
a
Derived (hypothesized) : N
ﬁDimensions of Clustering” - . . .

- — T : .
Spec;alizatiqn,}.‘ -f Q ,  : VLo -6 vg; +6 VH% +5 ﬁi +3 | VLo -Sv Hi +3
Extent of‘CIustering.' * LHr TQ'.LO =2 | Med.+1 ‘yedlél Med lO‘ Pi +2
COARiREULty of<019§ters ' Vio‘-4 Vﬁi +4-\;hb.+i Hi 41} Lo :2' hbd;rP'
Extent of Gaps * | vmg #4{vie -4|vio -3| VLo 23 |'vnt 43 | Med -1’ "

" : .
- . ~ .
-
~ .

.

Y

Due to the possible range of ratings and the _varying number of 1ndependent

variables the ranges across clustering dimensions will vary.

ing conversion table has been used

.

-

-

The follow- *

V‘R/ " - . -
For Dimensicns VHi Hi "Med ‘| 1o VLo
Speciéliza;ibn & Extent of Ciustering +6 to +5|+4 to #2}4+1 to -1]-2 to -41-5 to -6
Coﬁigui-y of Clustering & Extent . | 44 to 4342 to +1]° 0  [~1 to -2|-3 to -4
" jof Gaps , B : ' A -

Figufe 7.

-

@

Comparative Hypothetical Caseelof-CIusté;ihg Characteristics

7, X ' : .
as a. Consequence of Varying Contextual Conditions
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'We must recall our prev@ous cautions.  The 1ndicated cluster1ng d1Mensions

can only %e considered indicative and illustrative but can, we we will now

'demonstrate, provide some ‘provocative 1nsights.'

i. Case.A ' o
’. . ) B . v

Cases A and B represant the two - ektremes. In 6ase A‘we see what welcould
term a highly underdeveloped R/D&I context. "The system has not proceeded
far . in becoming institutionalized The knowledge producers*lack .any control , ﬁy
and regulation over the system, no economics of scale have developed in a
craft-like field (i & a field with a highly uncertain knowledge base)

. While undoubtedly exaggerating in some aspects (part1cu1arly as regards the .
‘extremes of law institutionalization and ‘user control) one cannot but help '
thinking chat the educational R/D&I system until very recently almost fit

. this description. (Though as we will note, Case E perhaps more close1y
reflects the educational R/D&I systemff_hlhe criminology aspects of the law

1_ : ' Henforcement R/D&L’system also might almost be included in' this category.

//fo we move down Figure 7 to’ examine t?e 1mplications for the R/D&I system

clustering . for Case A we would be hypothesizing a very low level of special-‘,'

-

’

ization but' a very high- degree of clustering together of R/D&I functions
into a consequently small number of institutions. However these 1nst1tu--‘
tions would not be involved in sets of adjacen roles from baSic research

: fthrough developmenb.through production to 1mplementation, etc. —v- but- .

would rather tend to unite combinations of (for example) development and

utilization (or even basic research and utilization), or development,
’ mark%ting and evaluation research; and so on -- ‘and importantly, would be
leaving many R/D&I functional areas virtually undealt with (i.e., there 4
"would be many gaps). Such an R/D&I system structure would indeed seem to
_bechngruentlwith the "underdeveloped" description we’ gave to the con-
textual environment, and, again in many (tqough.not all):ways remindsfus
of some parts of the education, and law enforcement sectors mentioned above.
\J

At least then, in terms of a relatively casual empirical basis,'there

would appear to be some face validity to our schema .as far as this has

2

:emerged from the Case A discussion

-




4.  Case B o S - o
Case B, by contrast,.represents a highly instltutionalized system con-
trolled by.thewknowledge producers, Economics of scale and certainty of
khoﬁledge:baée;are high.. These conditions remind us of those to be found in
the.indqstriglized figh technology hafdware sectots.(e.g.: . automotive, air- -
craft, etc.). Also characteristic of the typeSIOfﬁingustries mentioned
above are the hypothe81zed cldeterlng characterlstlcs of hlgh levels of
specialization in. a relatively large number of 1nst1tut10ns following

highly linear progtessions pf functions and leaving few or.no,gaps.

~
-

iii. Ccase C : o o

Case C varies from Case B oﬁly'in that there is.a relative balaece between
J'4usere and prbdeters'in their level of control over the R/D&I:system as com-
;; pared to the‘ very clear producer control of ‘the prev1ous 51tuat10n, and a
§ SOmewhat reduced 1eve1 of certainty in the knowledge base.- The consequences
. for the emergent clustering are found'in a diminished 11near1ty and a some-
. what reduced number of institutions. With the very high level of institu-
‘tiopalization, the-high economics of scale, and a seeming balance between .
the powers bf'prodecers and users, this case might remind us of the more
industrialized segmeﬁts of the health sector (e.g.: the drug iﬁ&ustry)‘i
The high but not total level of certainty of the-knoﬁledge base may also fit.
The'hypothesiied high sgecializetion and the low gaps left by the medium

sized and modestly looped institutions. again fits the drug 1ndustry.

| §s\ | . o ' .
iv. ‘Case D L ' ' '

L . ) S .

Casé D varies from Case C only in taking the economics of scaie to a lower
v level with the effects of generatlng somewhat smaller clusters and insti-
. tutions with,a little less specialiiatlon. The difference m;ght be explain-
-+ able by reduced markets or less developed production techno}ogies (e.g.:

even the sane drug industries in less- developed edonomics; or perhaps the

agricultural industry).

-




"v. Case E

)

The context for Case E possibly reflects that of the educatidnallsector

better than our speculation for Case-A."Economics of scale and certaint?\\;;‘.»

of knowledge base'are still. very low, but we observe a less powerful user

group though a somewhat higher (though still underdeveloped) level of

institutionalization of . the R/D&I system in its sector. The hypothesized

‘clusters are still looped rather than contiguous but in not quite as

.extreme a manner as in Case A and the si%es of the institutions .are- somewhat
smaller. Again these characteristics seem to represent an even better o

description of the actual situation in education,‘and the criminology

example ‘given above. ' o N

" “"Vt;a;se' D wasdescril?ed"a“‘s‘ iy ‘fbﬁfof%aseaﬂ(‘,’v,fut;d?pefati'r?g@in‘ a possibly less
,‘ developed.environment Case F could also be seen as a less developed form
a of Case C, but this time in terms of a lower level of institutionalization
. and reduced level of producer power in the system. One could readily see
how a Case F context could mature over time into a Case C profile. We
could therefore be talking about either an earlier stage of development or
- ‘a less developed segment of a sector. Thus we might agsociate Case F with
the medical procedures or the preventive mediclne R/D&I programs of the
Health f1eld ‘The hypothesized level of spécialization is lower, the
extent of clustering greater, gaps are more common and the configurations
A.far less clear and linear ~- all characteristic signs of a less developed
‘condition. The differences as opposed to the previous drug segment of -
the health field, at least in a preliminary_way,.do seem to concur\Vith

-3

observation.

So .far, then, we have been able to demonstrate that the selected contextual
conditions do seem)gapable of providing a realistic and rich description
of varying real world situations and,'more‘importantly,.that_the hypothe-~
sized clusteral configuratipns do not'depart dramatically from‘those that

-

h v
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,seem to be observable in the same real world situations.ﬁ Fugﬁher, the more
realistic we make the contextual descriptioﬁs, the more realistic seem to
become the descriptions of the configurations.; Finally we have ‘'seen that
the model realistically reflects that as dynamrc deVelopmental changes in
context occur Xver time, these changes are reflected in emergent structures.
‘Even while remembering our previous cautions, these are epcouraging find-

- ings. If we can hope to develop such a level of insight from domparative
contextual analysis, we may hope to continue productively to the next step

of exploring some managerial and policy implica;ions for'ﬁlD&I sustems.h
[ S .
L ‘r vd

8. Initial Analysis of the Implications of Contextual Determinahts of
Emergent Clustering for Management/Policy Strategies. . ,-m‘ s e
;v - . R

c s

"A number of management issues can be- identified which relate to these
various R/D&I system configuration patterns.' For example, a" key gener1c
R/D&I issue is that of determining appropriate start and s%op points for
programs in the work flow sequence. Frequently, research Personnel dre :1
loath to let go of the project "children'" to whom they have given birth.q

2ISometimes they can be observed holding -on. to progrgms well into produc-'

;and even marketing ‘stages, long after thEy should have either passed

Jffth,ﬁproject on to others for development, etc.,.or hhandoned it Issues o

of judgment, appropriateness of skills and effic1ent use’ of talents i::_ AT
enr .in

involved. While this is always a problem, it would be like}y to app
diﬁferent forms in the varioug above cited cases. In Cases B, C, D and . to
-a degree F such behavior is likely. to be more vismble and clearly more,;
incongruous. tj/the role of researcher than"in _the" Cases A and E where role
definition is/far less clea%. Thus,; 1n Cases B C,.D and F it may be’ more
easily recognized and managed. In turn such behav1or may evenfbe seen as a
- virtue in the Case A and E cQ texts (although the prev1ously mentioned
issues are likely to rema1n) We willgreturn to this question again. A
related question is the class1c Not Invented-Here syndrome which is likely

~=£0 app{ar in more aggravated fofms where RgD&I functions are highly

. specialized and differentiated (as in the Cases B and C)

e : 1.. ' *
. : . BN

k3 . » o
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Another example of a pertinent management” question could be in the differen-
tial utility and applicability of various management techniques such as PERT.
The high degree of task function and role definition to be found in the
‘Case B and C contexts make the application of such a method very rational.
Tasks can be specified and deliniated; resource and time requirements can -
be estimated to d reasonably-. acceptable level of accuracy and;reliability.
Such nay be far from the case for Cases A and E. As a consequence, attenpts
to transfer this technology (which was developed in the more definitive
aerospace/military/industry contexts) to the #World of education (for example)
without appropriate review and-redesign for the changed context was bound -
(as it did) to lead to misapplication'and disappointment._

.

The use of Delphi techniques to obtain estimates of complex and‘uncertain
phenomena (frequently of an environmental pature; e.g.: for forecasting
purposes) within institutions is another good example. The problem is to
find a series of R/D&I "experts" who can see beyond their immediate task \E

(1)

easy, because R/D&I personnel are all too often limited in their perspective

and time env1ronments In cases such as B and C, this may not be so

by the very specialization that makes them productive. In contrast, in cases

, like A and E there is a-uﬁch greater tendency for personnel to be generalists

- - in fact, the normal decision processes are essentially Delphic, thereby

’ making the use of such an approach (while relatively easy) almost pointless.

1 K and
1 AR N
NS . 1

' The management of functional interfaces is another“area of comparative interest.

In highly specialized andddifferentiated institutions, there are many inter—
faces torcross between groups with relatively well defined and impermeabl
boundaries. Coordination becomes a major issue, often calling for liaison
mechanisnms, etc.» This would seem to be likely to-occur in cases such as

and C. . In contrast, Gases ‘A and E would have far fewer interfaces to cross,
many -functional overlaps, and generally fuzzy bounda%fes between activities.

Potentially offsetting these helpful effects would be” the factors of lack

of,linearity, which might make interface differences (of perspective and

discipline)‘larger to overcome - - with the existence of functional gaps
4 .

creating transfer problcms between certain R/D&I functions. As we saw

. | 4_‘8 '



‘ varygpg R/D&I contexts, but ‘not necessarily any overall great

' management 1ssues and techniques, but th‘s would b
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earlier, such shortcomings usually accompany the very same cases that have.
AA and

mary, we would tend to find differ1ng types of interface probl ms across

the fower number of interfaces to deal with as in C s In sum- K

or lesser

problems; and this indeed seems to be the general experience.

/

9. Detalled Analysis of the Implications of Conti%tual Determinants of

Management Concern
NN -
F'g R
P

Emergent Clusteringgfor'Three Selected Areas

‘Similar discuss1ons could be presented to cover a %&de spectrum of R/D&I

4 yond -our present

illustrative purpose. Rather,'we now select the a noted management
issues and methods which we will examine somewhat | re formally in terms

of our present concerns with the importance of the bontext/qlustering nexus.

. These were 'selected because they appear to cover a broad spectrum ‘of areas .

S
ta

H

of management concern. The selected areas are: ,

o
- X . I .
: +

‘\
1. Methods of Program Control (including éuch techniqués‘ag'PERT :

as discussed above). This area deals ﬁith -the control of work

and activity flow within an R/D&I Instﬁ;ution.

5 .
' . . f

2. Interface Mahagement which is concern d ‘with the linkages within

i k‘ll

institutions. .

“
S

f ':‘. o

3. The use of Delphi type techniques in relation to issues of an in-
. -
stitution's relationship with its env1ronment (in terms of goals

and forecasts) o i : o A

<. L 1.

. ) ‘ ' ; ' ™
These three topics provide us with a\wide ranging sample of managerial.issues

of both an Internal and externmal R/D&I system nature. .

Matrix 5 is an ‘attempt to relate the?ease or difficulty in using or dealing
with the above .three R/D&I management approaches and issues to the'four '

dimensions of clustering previously discussed Ihe over-simplification isT

1
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. Matrix 5, -Use Chafacteristics’of Selected Managgmeﬁt-fi

A Approaches in Varying Glustering Conditions

. @ |~ Dimengsions of Clustering
: ‘ Special- ‘ -
.{Use of Selected , ization Clustering|Contiguity Gaps

Managerment aApproaches |yguh i Low| High| Low |High | Low |High| Low

. 1.‘P¥§gram Control e » ‘ ' i ,
- X 4

Difficult . x x X X
Easy x | x N
2. Interface Management S ‘ _ .
, Difficult X ¢ X X X
Easy b4 pd b4 t X
~13. Use of Delphi \ ' e
- Difficult X b4 X - X
Easy N L x1 x . ’ x " 1 =«
V- ]
\ .

P

again recognized and calls for both enrichment and va}idation by empirical -
research. This should be carried out, but the indicated relationships have
_ a face validity. , _ ' ) - '
. : ¢ Co
- ‘ _

For example, Program Control is rated as being difficult under conditions
"of low specialization and vice versa. As Qas earlier implied,’the lack of
certainty attached to stage~by-stage tasks in an R/D&I process makes it
difficult to define the fask requirements, ett., and hence to use mefhéds
such as PERT. The more R/D&I functions that can.be found clustered to-
gether within a single.institution, however, thé easigr it becomes to . ’//
develpp.and zaintain a program plan, since one is dependent on fewer
difficult to control and fofécast‘external agénts (often a major problem
in PERT systams)."Tﬁe more linear the relationships between R/D&I functions
(high éqntiguity), the easier tb plan and predict the progress of the step-

by-step progression. .Finally, the increasing incidence of system gaps

<




- . progressively adds uncertainty to the process, making the use of programmed:
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methods of control more difficult.

~ . N N

We have already discussed most of the relationships concerning Interface

--Management. As regards the extent of clustering, we could expect that

~interface problems would be relately easier within rather than between

institutions; and hence favorable. for the case of_higher clustering~levels.
Also Delphi methods would, as we noted, be easier in low specialization

organizations, and we would expect similar experience intlarger, looped

(nonfcontiguous) institutions with'few.gaps (i.e., those institutions having

broader, more'interdisciplinary and complete perspectives among personnel).

Using the above relationships we can now examine the z;rylng implications
for the six previously discussed cases (A through F). Referring back to
Figure 7. and Matrix 5, and once again using a simple computational

Vapproach wé. can. combine the various ratings of the clustering dimensions

(in Fmgure_‘ .;with the suggested imp1ications for the management issues

in Matrix 5v(using ‘the same scoring procedure: V Hi + 2 to V Lo - 2).

Thus in Figure 7, Case A was sHown as V. Lo on. specia1ization, which would
lead via Matrix 5 to a "very difficult" (VDi) rating on Program Control
with a -2 score. Simi1ar1y the High extent of c1ustering for Case A

~generates an "easy"v(E).implication nith;a score of +1, and so on. The net

scores are then reconverted for each management issue for each case.

K3

This reconversion is shown in Figure'14} .ﬁe.have al'so computed the over-

all scores and ratingS‘as an attempt to estimate the extent of the 'manage-

ment problem' for each case.'%%ﬁj

2

From Figure 14 we observe that Program Control was rated as easy for Cases
B, C, and Du(essentially the high specialization, low gap cases) and dif-
ficult in Gases A and E (the converse cases). That is, the highly developed
R/D&I systems (which as we suggested could be descriptive of the automotive,
aircraft and drug industries) were ideal environments for such methods as
PERT. We had described Case D as somewhat less developed, and although the.
differences were small, the slight change would indicate a possible degree

°o
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of greater difficulty. The less developed R/D&I systems in Cases A and E
(education or law enforcement perhaps) are seen as being mgch less suitable
environments for such approaches, with the intermediate Case F (e.g.: pre-
‘ventive medicine-programs) being a quite unsuitable environment. In general,

this seems to.concur with experience.

' When we turn to Interface Management no such differences appear. As we
suggested earlier the offsetting factors ip each situation generate a net
balance in each case (although this may be an artifact of our equal weighting
procedure’ - - this would require empirical study). While we are not con-
fident of the.meaning of a‘medium rating across the board, the.relative sim-~
ilarity across the cases is as we tend to observe it._ Experience tells us
that interface management is a problem everywhere; and it has not been

_our experience that it is an especially greater problem in any particular
context as compared'to others. Thns, instead of‘being concerned with dif-
ferences in the weight of the problemé across cases, we would be more'con-
cerned witn differences in the specific issues and the points where the

issues occur as these relate to differences in contexts.

1 ’ ‘-

The use '‘of Delphi reflects neither of the first two patterns. Cases A and
B (the extreme cases) show the greatest difference (as expected), but Case C
-‘with its larger and less linear clusters provides a Better ®environment than
Case B (a difference. not to be observed for Program Control). Case D is a

better environment yet, reflecting the lower specialization. The difference
between Cases A and E appears to mirror the shifts between Cases B and C.

Apart from the shift between Cases A and B, the‘overall impression is that
;ﬁthe<‘e1phi approach is usable in most environments, to a degree, but does
better as the contexts become -"fuzzier" (as many proponénts of’the methods
‘have contended - - as for example in recommending its application to

government policy making). &Y
. ~ ) - p

-

The ratings foZ the overall management problem are especlally interesting
in their uniformity, with a single possible exception, Case D (a1though

even there the difference ie not dramatic). The common language and
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practically stated interpretation of this result could be: "While the >
specific management problems across the various situations may be different
‘from each other, in total they do not add up to a substantially greater

or lesser problem."

Whether such.an hypothesis could stand up under em-
pirical study is still an open question but the suggestion is provocative
and one’'that we-have not seen spellefo t in this (or any ‘othdr such)

. » .

¢ manner befora. . ) ‘

Finally, we must link back to the contegtual conditions that generated the.
cdase clustering conditions. The clustering profiles that we used.to
analyze the management approaches issue were derived as a product of the
contextual conditions profiled in the top half of Figure 7. Thus, in,
fact it is to those contextual profiles that we are connecting the above
management implications. That is, we could say that in contexts such as
. Cagse A (i.e., with low levels of institutionalization, high user/low pro-
ducer regulation, few economics of scale,and an uncertain knowledge base),
formal Program Control methods such as PERT will work only\with difficulty,
"Delphi methods with ‘relative ease, and interface management will present :
no unusual problems (beyond the norms). |
This process of linking of contextual conditions with management implications‘
conld be repeated for the other cases. ~In the model in Figure 9 we phoW
, how the contextual conditions link into the applicable management processes
through tHe profile of the clustering of R/D&I functions in the instituions
\c\__,#/, in théFR/D&I sysfem. The model also indicates one more point that was made
. earlier; and with which it is appropriate to conclude this discussion.
This is that ‘unlike the contextual conditions which acted as relatively
unchangeable parameters, the management processes used could have a sig-
nificant impact on the clustering (configuration) of the R/D&I system,
. creating the earlier discussed dynamics.. Obviously this does not apply
equally to all management actions, and in the c eé//eviewed it would
" be Interface Vanagement that might be expected//g have the major impact.
- The pdint to be maqe is that management actions can influence the situ-
ation, but these must be selected so as to be appropriate to the context

s in which they will be ‘used. .ot
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In the preceding chapter, we illustrated the use of the' contextual

eit -

'anslytical framework in relation to the contextual feature: institu-~
'tional base. In “this chapter, we will similarly illustrate the use
of contextual analytical framework in relation to a specific. issue
'?fof the historical development feature:' the role of the entrepreneur

-Jﬁ«in thelhistorical development of R/D&I systems.

1
WS

. .‘I. ‘ .
This Tssug was selected through a process of progressively narrowing

oWn ftom the historical development feature. That discussion is Eon-
& tainedvin the full report. Essentially, this involved the identification
. of” ayfactor that has been observed to be of crttical importance in the
l’ dis emination, transfer ‘and implementation of. innovations, especially in
';f less than fully matured R/D&I systems. Thus in the earlier phases of

, the life cycIe of R/D&I systems the need for '"product champions" or "

Q,p-"ent:ﬂprEneu%s" has been shown to be of vital importanc% in the '"success"
' of \hw product and process innovation introductions and adoptfons. (2 3, 8)
] - . ¢ - N - -

-~

The issug’of gntrepreégurship is presented as one illustration of the
i?i Several‘such issues analyzed in the full report. Our purpose is to .
:; 'demonstiate’the process by’ which such a question can be examined from "
“'the generic;perspective, leading into a potential comparative analysis
.jaqross several contexts\' In this analysis the contexts will be hypothetical,
',__buE-the extension to real world conditions should be relatively self
.evident o ’ ‘ 4 o ’
h "sz ;'._.;“;, . : : ‘ _ ' oo
” The analeis will follow a "reductionist" methodology. On a step-
) bxrstep basis, we will gradually narrow the focus of the analysis of
the "A@trepreneurship" issue until we have reached a level of analysis
which~i§ limited enough for an analzsis to be manageable yet still
’i tich,enough for meaningful illustrztive olic ana sis., 1In the
. s

o
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process of narrowing the focus of analysis, we shall "earry'along"
‘significant aspects of ‘a fuller csntextual analysis to enrich a more
specific illustrative policy analysis. Additionally, we shall have
created an"footpath" whereby a more specific illustrative policy
.analysis may be»"led back" into an interaction with the fu11er con-
textual analysis. o _,
| . | ,
To further enrich the speeific illustrative policy analysis, we will
provide a'conparative analysis across three sectors from empirical

cagse studies. !

To begin our narrowing of the®Focus of analysis, we will limit our
analysis to the following:
1. ‘the producer (or'develeper/producer) as entrepreneur (recognizing
that edFrepreneﬁrs may also be users, &Lsseminators, etc., but

'omitting these from this analysis),

2. the early phases of historical development ef R/D&I system
(through a very limited comparison will be-made with a more

mature ‘stage of the innovation process)..- '
/ 7 .
"t-

‘1. THE PROCESS OF CONTEXTUAL FEATURE ISSUE ANALYSIS: 'NARROWING’THE
FOCUS : , i

{

v ! . : ! ]

1./'A "Full" Chntextuai Feature Issue Analisis "' - -

- ST = ,
o u

Ve, have defined "context" as the interactive effect oﬁ the;whole set

of R/D&I system features. To permit fu11 analysis of the feature

issue of "entrepreneurship" in R/D&I systems as a function of context

-vartation, it wpuld be necessary to interact this.feature issue with
iy ‘\{j each of the R/D&I systefn features and feature issues. That is to say,
* we would initially explore the set of research and policy questions ‘ﬂy

- that emerge from tHe interaction of entrepreneurship as an issue with,
: , * \
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for example: . _historical development (the roletentrepteneurship plays

in the institutionalization process; . how it funﬁtions in the various
developmental. phases, what happens to entreprenenks over time,& etc.);
environment (what are some of,the legal/political constraints that f
may operate on the entrepreneur), comparing the development, production

and marketing/dissemination sub-syetems:(how might the type of:skills

required differ across the various functions of an R/D&L system) Thus

a‘complete analysis across every feature of an R/D&I system context 1
would be necessary to establish a basis for the full/contextual analysie. '

This is illustrated in butline form ﬁn Matrix }. g g . S Qﬂ‘
. N N JI '

Matrix 1 provides an illustration, in outline form, of how such a full

contextual analysis could be done.~ In this first instance, Matrix 1 is
a first cut at the process and relies on the knowledge and experience of

the analysts -- with the recognition that the analysis is likely to be
improved through a series of iterations; as more is learned. There are
clearly, therefore, advantages to the use of interdisciplinary and inter—
sectoral teams in the process. From a pragmatic perspective, it is vital
;o avoid becoming bogged down at this point by concerns with exhaustive-
‘ness or the desire to. include everyone 8 favorite perspective.

2. Delineation of’ Key Issues and Characteristics " L.

“\\.

A. Extracting Key Issues from the Full Contextual Analysis

o kS

~ A complete and systematic analysis of each cell of Matrix 1 that
would be grounded in the literature is beyond the scope of this
review, ‘Furthermore, such' an exhaustive approach would not be
practical for policy making. In order to focus in on questions of-m

*oth high priority and of general applicability to the area of
particular concern (in this case entrepreneurship in R/D&I systems),

'it is necessary to narrow down the range of issues to be analyzed.

r B

S T 3
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-  MATRIX R

ILLUSTRATIVE FULL CONTEXTUAL ANALYSIS OF ENTREPRENEURSHIP ISSUE

FEATURE ' ENTREPRENEURSHIP
1. . Enviroument Legal/political ¢onstraints
. " Impact of norms and values
Economic constraints
Funding priorities

' Technological requirements
S Rhowledge base '

2. Historical Role in institutionalization
Which phase needed

Development ’ :
' ' Establishment of institutions
Impact on acceptance

‘J "% . 3. Institutional Base Entrepreneur as linking agent i
(Network of Institutionms) Effect of boundaries -- skills required

4, Coals/Policies(Strategieé . Effect of’goal setting
- " "Time horizon of goals

4 o, Perception of goals i ,
A :
5. AdminiStrative »  Control of » T
Processes ' Mobilizing support and resources _°
r ‘6 ‘

Recruitment and selection

Career pat ns -

Professionalism ,
‘s - .0Obsolescence

Training and development

Distribution of expertise

Status

Motivation and satisfaction

6. Personnel Base
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. N~
FEATURE | * ENTREPRENEURSHIP
7.  Funding Constraints on use ‘ .
* ¥  Level  (support for)
‘8. - Information Flow Role o
Information seeking skills
9. Innovations _ " Life Cycle
e Impacts and benefits - role
Effect of character of the inno-
. ' vation (or product)
-
10. Need Identification Role
Skills required ,
Responsiveness to user demands
Institutional base
Pesition
_ Personal characteristics
F.™3 :
' ‘ ' . ' : ) ’ ’]
11. Generation/Research Role
' Search ‘skills- h
- .gech transfer role .
. nformation flow role
i ' .
12. Development - . Role

Skills




FEATURE
_

v

b
}‘
i

13. v Production “

14. Marketing& istribution/

15.

16.

17.

“~

-

Diascmination[Diffuaion

Acquisition

Implementation/

Utilization

i

Support Services

18. rEvéluation,Research

19 C.

Research R/D&I

- 594 .

ENTREPRENEURSHIP ‘

Role
Skills ; ’

Role
Skills

[N
sorad,

p-

Role of key personnel
Product champions
Ski}(’ls of user personnel

K
y

Role of key personnel in implementation

 Producer/user relationship

Producer c¢haracteristics
B Implementation capability
User characteristics S
Innovation entry points
Barriers (overcoming)
In~house capability

Role of entrepreneurs in utilization
User relationships with sources of

‘innovation

User characteristics influencing
acceptance of innovation .
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Thil is done by extrecting those key issues which surface from the
overview of Matrix 6, in the sense of being either critical or
pervasive across many dimensions of the R/D&I system context, As
a first step towards the definition of key policy issues, it would
seem reasonable to concentrate our further effort on these .issues.
In this case ye can identify the following:

1. the role of the entrepreneur as this shifts across the
various functions of the R/D&I system (development,
marketing, etc.); ’

2, the skills and characteristice of entrepreneurs;

3. the entrepreneur as a link between the knowledge producers
and users (with special reference to the problems of
need 1dentification, 1mp1ementation and utilization).

We must reiterate that theee are certainly not the only issues that
might be of concern to the researcher, manager or policy maker.
Others can and (as necessary) would be selected. These are, however,
issues that from our analysis of Matrix 1 appear to be of general ‘
and sustained importance across R/D&I systems, and hence worthy of

. some priority for a first (and 11llustrative) analydis.

B. Se1ection of Kenyntrepreneur Characteristics

.

To provide a sharper focus for analysis of these key issues, it wili
now be useful to describe a set of entrepreneur characteristics for
‘more detailed consideration. We select (from Matrix 1l in a summar-
i;ed form) those éivégentrepreneur characteristics which it would

appear have a critical impact on the key issues as we have ideritified

.

them:
A | Orieuntation -~ Is the focus of the entrepreneurship-local or
_ cosmopolitan? ' v .:
_Perspective - Is the emphasis a theoretical or applied; on

innovation or on utilization?
Legitimacy of origins - What is the impact on 1eg1t1maCy if/

the source of entrepreneurship is external' ‘to
the user organization; whether the source is

peripleral or core?
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o
Institutional Role location in system - Where is the primary
entrepreneurial -activity to be found: in the

core or at the paripheéy of Ehe,pro&ucer

. organization. o ,

Skills - What type of skills are required in Performing
entrepreneurial functions: need identifica~ o
tion, marketing, consulting/aqrvice,
development:

i

C. Interactive Analysis of Key Entrepreneur Characteristics

3\) .

Fufther, it will now be helpful to examine the interaction between

. the entrepreneur characteristics to determine their independence,

robustness and general causal direction -- as is illustrated by

Matrix 2.

;
. -
The implications of the Matrix2 are that: "
1. ‘Thgre is a mutual interaction between orientations and peftpéctives.
In fact, these wduld seem likely . to be highly inter-correlated
. concepts which are (for ouflpolicy purposes) of only marginal
difference. Thus we can elect to collapse these into a single

compound variable: "orientations/perspectives’.

2. Skills (which were defined in terms of need identificatiof, .
séarch, R&D‘(devélopmentul), marketing and consulting service
skills) seem similarly to pe likely highly correlated with

\ oriemtations and perspectiyés; but on both theoretical and
- practical grouﬁds (manipulability), it seems desirable to .
maintain this wvariable separately in the analysis. This
possibility of manipulability of the skills variable (through,

recruitment and training) may be particularly significant.

08,
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: :-.f-’ o ”\ E f' MATRIX 2 !
N ; THE INTERACTION OF KEY ENTREPRENEUR CHARACTERISTICS
TR g 3 ‘- ; .. o
I g I
! . "B+ h L@ g
' o BT v 8 - o S
o It} o et e »
. . a, o, M S T i) —
AN N =
A E 8 2. &8 E
i :Orientagions'v: ) ;ﬂiyfﬁ.f" Y .
*f?ersnectives - e
Legitimacy ' — e 1. "} o -
45;fr | S BN B N |
.f Location 1 "‘f‘. ) 1:'»h “f:r' t5"> 1. L. ;;3[ -
“f.Skills €« f"/r T < 4 i
Legénd: = = general causaledireotion* o j‘7” . '
ﬁ&é."lnstitutional role location seems most clearly to be an 1ndependent
| 3var;able in determining orientation/persyective and legitimacy.
e '.The impact of ‘role locatioqgmust ‘be seen in tfrms of the %ypes of
. . skills ‘that are.-requiTed in. a‘given role location as well as in
*h‘ . terms of skills that might be acquired. It is also possible to th1nk
' ..in terms of role location, hav1ng been determined 1n response to é/ﬁ\
,{'. o available skills and. orientations/perspectives of personnel -
‘ although this seems less likely from a pragmatic leicy per-~
: ‘ spective. N L ‘.}/ AT .~J 3 . ‘,
) 4’- v. ..‘ N ! o : o : . o B v ...v'. ' -.
L . Iy . ) e B ] . .V .. . .‘ ._07
U - e b : » A e g
L4 : -

;The general causal directions ind1¢ated in Matrix 2 are éerived from
\our general knowledge of the’relevant literature. In.a more complete
;lyé%s, we would dlSCuSS the relevant literature from which these
«}, causal directions are derived "To do so here, however, is beyond

our intentidn of providing an 1llustrat1ve ana1y51s




4, The legitimacy of the entrepreneur 18 likely to he determined

by orientations/perspectives, skills ‘and role’ location.‘ Thus to

. - - most users, an entrepreneur with/local/applied Implementation
' orientations/perspectives, having the perceived necessary
skills, and working from an acceptable institutional role location

h f

v is Iikely ‘to be invested with the necessary legitimacy to . per-
- form’ the rble.‘ An acceptable role location would ‘be determined by

'the history of prior success and trust genégating relations

v and perceived authority and appropriadenesg ‘ 'ff. .

5. 1In general the variables in the. matrix (allowing for ‘the col-
l;lapsing of the orientations/perspectives set) appear’ robust

and this encourages us to, take the next analytical step.

. L : . . . . . . a

w%

v ¥

it
35

. 3;"éontextual'Analysis of Key'Entrepreneur Characteristics - -

g;.\ ' Bt _ : o i ‘." .

, We are now ready for a‘"second cut" contextual analysis in‘wgich we .
- will. again conside//yhe implications of entrepreneurship across each
~ of the features of the R/D&I system. This time, however, rather than
o considering entrepreneurship in general (as we did in: Matrix l),~We will
'consider a much more narrow issue. - Spﬂbifically, we wlll consider the_

impli ations of the interaction between each of the key entrepreneur

9;‘““;,}ristics (orientations/perspectives, legitimacy, location and-
ski -~) and each of the contextual features. At this ‘level of detail

_"9} i
- we will°begin to see the potential for policy optiopges

the. anal}'SiS, although some further narrowing in f;if ?5r

helpful. Matrix 3 represents this "sedond cut" cont.?

[ 4
4
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MATRIX 3'

CONHEXTUAL AALSTS OF ORIENTATIONS/PERSPECTIVES LEGITIMACY LOCATION AND SKILLS

'R/D&ItSystem,
- ‘Featurei

Ortentations/
 Perspectives

legitinacy -

"
B AT

location

- Skillsf"

DeVelobmehtal

}:Malkcting I
. Need 1D & Search
© Consulting/Service

J—

L. Environment -

’Intefactibh?with*"
- norms & values

of users

Interaction with
norns & values of

‘pers o

 Economic & polit-

ical regulations
& congtraints

| Impact of‘techno-‘t ‘
logical requirements
1 and knowledge bage

| 23‘ Bistorical .
- ' Developnent

dhangé'overftimé

{ - and phases 'of de~ *

velopment -

| Change over time

and phases of de-

| velopnent

- Observed changes -

over phases of de-

. velopment

K 33. 'Instltutional
- Base '

» LA S

s ¥

| Variation of role
legitimacy across
institution type

Sponsor support
Producer/user co-
alitions

Bffect of bound-
aries, configura-

tion, size

skill requirements

et

lI g'
Organizational and
inter-organitational”

v o

':5l4t'rG0als/Policies/u
- Strategies

" Tnpact of goal per-‘

ception differences
and interaction with

- perceived value of

the innovatlon to
users

Jnpact of goal

settlng processes,

"goal conflict

| impact of goal dife

ference in various

locations

Skills required foq&

, varylng goals

¥

')v‘

R

Changing réqiirdnents <
. over-tine and phase’
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A'preliminary review of Matrix 3 indicates areas“that'appear especialiy
fru1tfu1 for comparative contextual ana1y31s. Thus environment, goals,
inst1tutiona1 base, need identification, 1mp1ementation/ut11izatlon and
personnel base seem to- provide a rich basis for contextual variation
across the four areas of entrepreneur attributes under examination.
Further, while Matri.ihas been developed in terms of ‘each of the four

selected’ entrepreneu tributes, we must recognlze the interdepen-~

ncies indicated in Matrix 2. y _ ’ .

4. Delineation of Key Factors \ : '

With the above Cde§ﬁts in mind we can‘now'ideniify several unifying
factgrs (ox,themes) dwhich appear to be critical sources of contextual o,
difference and which can xtracted across all the contextual features
158  analyzed in Matrix 3 -~ but with. Special attention to environment,
goals, institutional base, need: 1dentification implementation/utilizae
tion and personnel base. L .

1. " Entrepreneurjuser interaction in the values realm

Differences (or- congruence) in goals
Differences (or.congruence) with user in perceptions of,.
need for and value of a given innovation.(in the light

. of available user rzg:urces) .,

Differences (or congrueree) in orientations %nd per

(e. ot re1at1ve to pragmatism time horizon

L4

cosmopo tan) ‘ -

- 2. Entrepreneur/pser interaction in the knowledge/skills rea1m

'Skills for need identification, search, implementation, and

utilization . -
. 4y .
Relativeness.to e nature. of the“knowledge base (e.g.;

o

seientific vs. craft, 1eve1 of certainty) - -

-

3. Env1ronment context of resources and support o L

Ava11abi11ty or limitations (e.g.: amounts, stability, etc;)
of funding, personnel, information 4

Spons orship‘d’ constraints

Ability to.mobilize resources

+

: Conflict/ cooperation (e.g.: available coalitions for implementation)

’

2
Il‘
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a

.4. Structural context of entreg;eneur/usei relations.
Linking roles S ‘
Nature of'boundarié§<and organizational configuration

Institutional size . . T -

From this analysis, we can see that our focus is now upon:

1.. interaetion between-entrepteneur/user ‘attribites in the

T~

2. ' the resource/support and structural contexts of entre-

value and skills realm; and

4

% prendur/user interaction. . .

-1
4

In Matrix 8, we engaged in aniexploration of many of the contextual#

factors that might be expecceé to,be.ofﬁimpbrfahce in an analysis of

entrepreneur attribugyes. The above discussion has act;43botﬁ to capture

some (bd£ not all) of the richness of ‘the analysis and to permit us to

foéusfin'on a more limited number of policy relevent contextual issue

a;eaé. .These issue areas may lead us to make determinations about:

1. when and where entrepreneurial activity might be desirable

‘(taking into account goal and value differences between
potential entrepreneurs and poténtial innovétion users;

.. 2. skills thak are needed (taking‘into'acgount the entreprén-

eur/user skill fit); ' | o |

3. requirements (inAthe areas of resources and support);

4, 1institutional and structqralfcharacteristics..

1Y

5. Interactive Analysis of Key Factors and Entyepreneur Charqgggristicé

>

i,

The concerhé wgz;;VE jgg;llistealwoufa provide the outline for a number
of analyses relevant [t§ a series of policy options and programs. How- K
ever;Afor the purpose : providing a single illustrative analysis hereﬂg
we must yet take two more steps: one to further narrow our focus and -

one to add an extra dimension to our analysis,




MATRIX &: - = .

>

ANALYSIS OF SEVERAL ENTREPRENEUR, ATTRIBUTES AS. DETERMINED

BY SELECTED CONTEXTUAL DIMENSIONS

' ‘ _ : : N

bl .

Selected Dimensions of . :
Contextual Conditions - Entrepreneur Attributes

OfientationSI o :
Perspectives Legitimacy Location Skills

. 1. User Attributes - : ' v
1.1 vVvalues ' ‘ e/// :
‘ a) Goals-perceptions . '
™Y of value of in-
novagion
b) Orientations/ ° : : : » -
perspectives . :

1.2" Knowledge/Skills
"~ a) Skills for:
~Implementation/
utdlization
~Need ideéntifica-
tion and search
for the innova-
. tion* "
: "b) Knowledge‘base
~ * .
. ] relation A_J

.2, Resource Support
Context , : & 4
a) Resources
b) Support:
-Sponsorship
-Conflict/
cooperation

3. Structural Context

a) Linkage roles 1

“3 . b) Boundaries )
c) Configuration

d) Size

~

’/

' *This implxes the skills of knowing what is needed and how and where' the
need can be satisfied. . . .

o f ' - I 79
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Matrix & would provide the frameworklfor an interactive .‘alysis of the

“key factors and entrepreneur characteristics to whlch wes thus. far

conditions .
3

:Mmarrowed our focus from the original larger set of contextta

(which we have postulated as being generic to 8}} R/D&I systems),

A comrlete analysis of the isbues implicit.in Matrix 4 would be very
‘desirable and enlightening, but be&ond the.scope of our present il-
- lustrative effort. Matrix 4 unquestionably contains a sufficient
~domain for-a substantial dissertation. We have therefore, refrained‘
from attempting to fill=in the cells of:-the whole matrix but rather

will concentrate now on that smaller portion that has been shaded in
the matrix. This represents the interaction between entrepreneur

skills and user artributes, but with special emphasis on the skills .-
'areas (as Being potentiallyvspecially susceptible to policy\initistives).

6. Product Type as a Dimension for Interactive Analysis

In addition to the above entrepreneur and user variables there is 5
~ one oJther aspect that we havé not yet considered the substantive )

content of the innovation that is the subJect of the entrepreneur's

activities. 1In-the interaction between the entrepreneur ;and the user,
the nature of the product (or innovation) is alpotentially critical
parsmeter for the analysis. In this specific case it would, for ekample,
make a great difference,if the entrepreneur was promoting a new in-
novation or a mere ﬁatﬁred‘product; whether the product was simple to ysé and
its benefits relatively self evident, or a difficult to use product of uncertain
benefit. Thus the innovation (our R/D&I feature 19) 1in this case is a key ?

. factor in this analysis. At a general level of analyqis we mlght
conceptualize the interaction as follows;

Entrepreneurship Attributes
N )

L}

%} Contextual Conditions )

(other than Product 7ypé)

@

Product Type (Innovation)
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More specific to our purpoSes here, the interaction would be:

Entrepreneur §hills

Y

3 User.Attributes.

i;k, : Product Type

"

1I. ENTREPRENEUR VS. USER INITIATIVE IN Nﬁﬁ§PRODUCT DEVELOPMENT :

AN ILLUSTRAIIVE POLICY ANALYSIS 0ELI§§ ENTREPRENEURSHIP 1SSUE
T |

We have now reached. the point where it becomes feasihle to under-

- take detailed theoretical but policy-directed’ analyses. We have.
_thus achieved our stated objecEiVe of following a reductionist meth-

_ odology (i.e.,r\narrowing our focusnto a manageable level), while at

| the same time pulling with us those critical contextualcconditions

‘ that will provide a rich level of analysis -- thereby permitting us _
to deal with a focused (and therefore policy and management actionable)

.issue in. the larger frame. of reference. '

Further, we have followed a procedure that would enable us to trace _
‘back any implications into the total, holistic frameyork. This has o
- been indicative of a deductive approach, It is important to emphasize
that in practice the sé&ection of an issue area (o areas) might ‘be
arrived at inductively. The primary purpose for rmatrix analyses

| in such cases is to fit the analysis into a comprehensive framework ’
and relate it to its relevant context features and to other issues.
Also, it should be noted that the general guideline for determining when
sufficient detail has been achieved is a pragmatic one -- 1i.e. as

detailed as is useful to identify and/or deal with specific issues of

policy and management concern.

1. The Illustrative Policy iisue: Entreprensur vs. User Initiative

in New Product Development%'

Let us now proceed by analyzing a significant policy issue that (involves

81
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v .
the consequences of entrepreneural behavior in the innovation area.

a

<& . - ‘ " w

Considgsfble interest has been recently focused in studies of R&D and
innovation on whether the entrepreneurial initiative for new product
development and introduction derives from the initiatives of producers
or from the initiatives of users (see for example the work of Radnor
and Neal,SG) Von Hippel(lo) and Abernathy(l)). Thus, in the technical
instrumen ton cagse Von Hippel has identified the user’s (customers) as
the prime:stimulus source. In contrast, Radnor found the producer to
be the .prime mover in certain law enforcement equipment cases, with . M
randomness almjjgt seeming to be the most reasonable description of the ' .

. process in most oth enforcement equipment cases. _Abernathy has

commented on the f as a product area matures (as in the case

of automatic ‘machine t ols), there may be a shift from Juser to producer .
(supplier). Many examples can be cited from the- health field of fully ' .
' 9 )

),

cooperative ventures between produders and users (e.g.: Schermerhorn

Of course, we must allow for the possibility of external imposition of

innovations. . ' ! ) .

- R

2. A Typology of Entrepreneur/User Relations

From the few examples noted above, it seems ppssible to construct a

-

typology of producer (entrepreneur)/user relationships in terms of irdnovative . ~
initiative. Since we are focusing our analysis on' the producer as the entrepre-

neur, the typology in Figure 1 below (and subsequerit discussion) will use the

term entrepreneur" to refer solely to producers.

’

K ’ | ' "r ’ . N -

+

1. i&htrepreneur dominated ) ' . ' S

e 2. [ User dominated

N\A_‘\> 3. ﬁcdoperative (entreprcneur/user)' ’ )
4, Ekternally imposed ; _ . .
' 759_ Serendipitous L . | ] .

teoee e

. Figure 1
Typoquy oiﬁEntrepreneur/User Initiative in Innovation

4 ? | 82




_' ' }Given a policy\objective to intervene and/ nage the innovation process, o
LR ] knowledg‘e of the Conditions that might lea -(:o and influence these H

v

processes would be vital.f’ We are now in a position to cgmnect our o

-0

analysis thus far to this issue area of innovation initiative ina. - ,;\

: R demonstration of-.our inductive/deductive, process., Dy ' . o . .
e Y Y - X . . , . ) . “ ‘T

From Matrix 4\311d our earlier typology of product dimensions we' may

see our anal)‘is as invo ving : _' - R ,a
. _ : .
: U&Qr Attributes A C Sl L
- b mplémentation/"utilization skills . Ly '“_, o
"o R _ Need identification an&search skills, = i " S
“-'v"' » : Perceptions of ‘the: value of the. 1nnovation with’%'nféspect to. resour\oes
Product Characteristics* ' t" Lo A
‘ Maturlty of" the product K- 6 "-’_ . RS A , o '
' Complexity of the product with respect to user knowledge base** o
S Entrepreneur $kidls . R S '_.'
T’ o 'i- : S s "Need ident ificatiqn St S ’ PRI ’
.‘ S R Developme;t‘al . ‘_ Coa Zg-\\ , 1, ~ B e
Lpe Marketing - g I [ e e
T Cbnsulcing/s erv'ice ot | « -, |
3 3 -&lldstrabive Analysis of Outcome%nder Varying User/Froduct/Entre~
’: S preneur Conditions ' . v ' .
c N ' ‘ ' B :
~.j,"'\-_The above scheme cdn be illustrated by selecting several varying,/sets

m.a%& of condieions (cases) drawing the partial implications that could con-'

Fedk
utribute t6 a totai -study. ' The seven cases we have. chosen for. analysis

‘are summarized in Figure 2., These seven cases 'illus ate some%f the

_ lik_ely outcones ﬁhat can be .expected undexr varying User/producgfj-g pre-
;7. meur copdieidns. .o R O -

. . . - .
s B A E— ’
e . A . [

[ ¥ v [ i ’ R . ) e . 5 : !
“,.'_-*Only tt’o dlfﬁ._nS‘J.C)nS ‘have been selected to: sxmplify the analysis - as

. relevant° others. tould-be required., “ T
"Product complexjty here {mplies complﬁity in vauisiti‘on, 1mple-

Tme atlpn, utili;zat’ion maintendnce, etc. Thus it capt,ures the issue. [
Of ttte nature ‘of" the knowle ‘ base that ovides the criterion for ' »
elative_ user/entrepreneur sk
FaxTr £3) PmportddE to keep in
- ,policy ‘i:mphgaticns are only

o

1

%nd that the a'nalyses and later derived
partial. and’ contributory to a ‘total analysrs
sub-set- of variables we«have chosen to -

83 o
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A 'I‘he Cases T 7' - 610 -

o P %ase A - ‘~ L _ o ' . o v

In Case A we have an entrepreneur wit;?well developed need iden- | ‘
tification, developuental and marketing, skills in relation to ,the

na:ture of the produc'.:t ‘a new and complex one'.. 'I'he entrepreneur . : ﬂ‘%‘
understands the user'g’ ‘problems, knows what products are need‘d and
can deliver them - He also knows how to reach and make the sale

' to the customqigﬁ -- but‘can do little to assist in the implementation

o and on- going utilization problems # a user who is weak chese - ' \

' "same areas and; therefore needs the unavailable help. Ad onal

the user.lacks. .the competence to be able to identify (or to dif-
‘ Pt 4 &entiate between) what and whose products might (or might not)
* . golve his problen* -—  but: sees a high value in any innovation
. that could help.

S oo A
As a consequence it is the entrepreneu?who d@nates the i.nnovation

' process. He takes 'lohe initiative both as to determining the char-

*acteristicsaof the innovative product and as to providing the link-
age with the user. In thi’s, an important service is provi&d to

a- relﬂtively helpless user -- a user who (because of ‘he great ' -* .

"perceived value of the innovation) is found to be h:l.ghly receptive
to the entrepreneur s initiative .and- prodlwt Iﬁfortunately, that

g « 18 where matters come to a halt. aW&h a complex product (and given e

_both the user sfand the entrepreneur 8 lack of 1mplementation,utili-
« zdtion skill

,are likely to encounter fa:l.lures at this stage of

by

the innovatzi ' rocess.* Anotﬁer continuing problem is tha,t;_the s

ser continué"s to “ng;highly dependent on the\f)‘"xﬂéeneun r futu%e ’

innovations in the-same area. 'I‘he inevitable long-term te ult is

.

K}

PR great'frus'tration.v R g . R

®he sbove 1s a very f‘%“mi'liar ‘_s'cena‘rio.A It is interestifg that case A does ‘
- T e D o RN
R L B L :

. d

- . A W . o . ) ' ‘

‘more than two key par ies -
© paertial; comp_ensation ol

- *For the ‘sake of 11lustrative simplicity we are restrict::.ngl these cases

lei’& 1 world there a often
a relationshi s.e.g.: 1in this Case a
‘come . from the existence of competenﬁ,ccrﬁsultants.

to two: party situations. In

: .
- . . . .

RS I
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eﬁ" for»
’ police departments in the case of the unsuccessful (or very muéh
" less successful) “pkoducers )

L R

well represent our observations of the two-way radio m4

' ii. Case B - “’,;ﬁf*"« g o o , ' L e o
‘~a§f . . ' . : . _ . ’ ‘
sCase B, however, _represents the condition for the extremely suc-
c'essfu_l e} ', in the same market -- -one that ﬁas come:to
LT . Pl *
% 4 capture _ 3 e,ld. "And yet, .1nteresting1y,
. ’t '}__e_@two_‘ ‘A .an{ B show on1y ong point of departure. In
e as\stry ng (hd.g ) consulting/service ‘§kills, .
¢ e
eded help-ot&\ mplem_:'ntatio ',and utilizati,on ‘. "
,}hnical\s vice functions in an equivalent = - . - ‘ e
v, . conséquence sutpéess rather than : ] Q"
: P d 1nstead of frustration we o o .
: Other uSers frus-
lation even .
wgro ng giant. - )
. ; '.. £ .
/ :,L".v l
o ‘ . . E
N - } _l + N o
nd sophisticated) is found in Case C, .
gy . o S - - . v < .
£ ] : . .. j 5
'»*This is not:N:'%ﬁ.mB{,y that there may not be othér 1mportant difffrences ' ,
beyond his ai‘:a)tysis framework L ~ . . B v
h a B 3 . e . R - . K ' ‘ 3 . Lo
§ 1. R 87 el el

ERIC

Aruitoxt provided by Eic:



. -q .. ! ‘@'
E posessesj ‘ critical need. .
_entdtion/&il zation skills rather

even d‘esigned) byﬁtself and-'(b) .initiates a re1ation with *

potential prdducers (possibly in the form of a request for a bid
to \produce a specz.ﬁied product) Even thdhgh the entrepreneur s
: \ o marketing skills may be va uable in helpﬁng to land the contract;
\7{ . oo.dt will be ‘the user that will dominate the innovation re1ation.
The entrepreneur s task is made easier, but his ability to make a .
2 teohnological transfer of the inno?latiop to other a;ﬁ.ica&ions .

G o, ., may be iimited both” by his own possible lack of 'skills in develop-
ment and/or need idenfification and by the control that'the ‘user

may exert oyver products of its -own init.’ﬁtion and design. - Thus, »
the entrepreneur may be liuited in expanding the markeﬂsize beyond
the original user, and the limited : rket acts .as .a further constraint
' [ on_.innovation. This is of‘:en the sit-:_'tion where hiéhly sophisticated
BRUR users (e.g.t the large autompativ",',_""" '_anies or high technology

federal agencies) contract ou't “€o machinery or instrument makers

- . »
i

- for a highly specified new product. . <

Foo i . :
e : : F. ) ’ _"'/ N T‘%?, ‘ e .

. . . . . iy, [

. C . : & - .

’?ﬁ ,gnce again find a naive use'*faced mth a new and <

-4‘

In Case q,
complex g\nnovation, ag;ﬁixt Cases A -and B. In some respects, the .«

user iséin an even worsat éoqdj.tion beca\gse he is less c1ear about h .

: the value of the innoyation. HOWever ﬁl&@ase D,ﬁthe en&eprenem&ﬁt

RO K
‘fication weakness --f he too, is ill-lnformed on which users ‘need

A

\\\-_//_" o

, little imolementation and utilizatlon assist'ance. Under the‘sed- w‘

conditions it”would be surprisim that users and entrepreneurs

- manage to find a pr per fit. That this does occur of occasion is

- R

gt

. best as_cribed t"'s"éren pity (’) Lo, ' . \73 %

(unlike Cases A and B). cannot compensate for the user's need’ i%nti- .."'

-

“.i*-

v
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. wider market... 'I.‘his is a comnnnly -obgs

time and cost). This often surfaces 4!?%3%

x # - : : ‘ ) \ “;:-'-,. *
L3 ’ Vo e ,_1, “ '
skills of the entrepreneur in Case D can lead to users achiring

inappropriate innovations (gadgets and fads) that may squander
scarce resources' Outside pressures (for example from political
and lay sources) may be difficult to resist because the user&iacks
‘justifiable altdyhative programs., The world of education and many .

‘'areas of local govevnment seem to fit this conpext in various product

o

areas. . C n. . W

V. Case E - L ) ) e

. s

,Cﬁhe E mirrors Case C in terms of product and user- :.characteristics
o except that we now observe a mature rather than a' new product -

- situation. The difference is significant. The’ entrepreneurs have

ey
»ts aspects and to become

had time to lea#n the- business in a

‘ ».

appropriately adapted ,This petmits tﬁem to. assume the domimance

of the innovatlon -environment and alloﬁg_thé ?5; entrepreneur ingh

as is-the

'T variety'of

‘ applications area?ﬁ:f de ;;v e marKd¥gtnditTon ~*ﬁro§' ms,of

over-competiqﬁvén; {ﬁ; Many entrepreneurs gﬂh,kparn-the

_ca .ﬂ; the entrepreneur lacks incentive and th*trelation tends toward

one 8f limited entrepreneurﬂuser cooperation.

daa 4 Y TRR
Another potential problem :fise precisely because of the .soph-"
istication of the Users. Tp qﬁem nothinggproduced on the oﬂtside
truly measures up to their pe;ﬁeiVﬁd needs, or theczrality of the

product they could pf@huce themselves (bur for the c nstraints of-

ot-invenegﬁghere"v
syndrome, w1th ‘users feeling obligated to rewolrk products that J%e
acquired qpogsct up-" idyosyncratic specifications demanding high -
priced "specials" as opposeg to off t\i/shelf standard products-

and so:on.

'ﬁ'-,, o ‘ >

ek

,«fé 1arge market is a maJor atfﬁac{\fn.
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Cases F and B are more alike than they appear at first g-lance on
paper. The overa11 lezgel uof avail.ﬁ:le skills between entrepreneur ' .
and user are not greatl‘y differen but they are significantly dif-

ferent in distribution in two areas: need identification afd im- .
. ) L

"’~‘ plementation/uti_lizat;lon. ot . SN _ »

g -
In relation to need identification under Case F conditions, the_ ;
user and entrepreneur find their fit becaus each has L8ome degree of
, , capability to seek out the other” i#®an area in which ‘{nnovation :I.d
’ needed and* not. generally well understood. (A high/lﬁgh combination
) for 'deed identification would also have this. result;,, ‘but would -

generate a greater level of potential independence of the pqrt{es .
than occurs in Cgse F, where a fit is established ) The partiesqw 4 _ &

- in Case F need each other because they each have some diff:l.cug', g

S when the. re1at:|.ons is léss than optimal (é” g ”y there may be E
' more -competent entrepreneurs@around but a»gswitch may .be seery as' o
difficult andﬁpr risky by ' 3gpsér) : ,, i ' s ' o

e i Co '%"?,.;-‘ ‘5 B A : f-' ’ i
o - Additionally, the use&: nee&e_om;e implementation, utilizzion hem o

- wh:l.ch the entrepreneur is. in a po!itfow provide Ce= ‘but '

S identifyi a riate alternatives._ Ahis ‘may be true even R
. . ng pyiigr S

: : has a sufficierit 1eve1 o«f,,)in-house competencg to be‘*’able to accept - = 3
help in a p*ductive mamier. A cooperﬂ'\refgelationshlp is thel _ *
’ &{rious “consequence. 'Rbe ver! coqgortab]:gégs o‘f',the re1ation nlay, ‘"“-

s

have these qualities. _ ,, . .

;“-;; (}j:«””
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low ¢omplexity, but with users and entrepr%peurs having the same:
characteristics as in our first Case (A). 1In this instance, the
smelicity of the product and the long usér and entrepreneur

experience both facilitate the selection and implementation problems,

. The technically weakest user can adapt to the product requirements .-

the relationship becomes more coopegative, and the- A'

domination lessens. This does not guarantee that’ the'user is
adopting the: proper products, only those to which he has HQcome ac-

. customed, The form of the ' cooperatiVeness " could be a combination of }

markec research (what does the user; wan;) ‘and " persuasion (marketing/
advertising) The simplicity of‘th%“pbdaﬁtt may invite competition
from small, sometimes low sﬁill entrepreneurs (alley shops) -
unless scale considerations prevent this.' In the higg&volume mass.

user cases (consumet industries), the entrepreneur maid@ains dom-

. 1ination due to thg‘difﬂ'seness ofﬁthe user populatfbn.

?-'

.., B. Maturation :ﬁg the Dynamic Nature of the Innovation Process

Case G an“e ‘previous Case E are imporm in our analysis in

- another respect. Both represent cases of mature rather than néw

Al

innovations. A8 such they depar? from our original perspective
for this whole analysis,* namely that we are exploring the entre-
preneur/user relation in the early developmental phaSQ of an =~
R/D&I situation. The comparison of Cases A and G emphasizes the

lﬁimpbxgancnsof the time dependent maturation process. The learning
fdQGMCuéT adaptation thagPéo on léaﬂ to. modified outcomes. Even o

KA A

" the dif?erence in product complexity between ‘cases A and G could

be. interpreted, at least in part, as being shift in perception
- resulting from learning %nd adaptation. Wh?le it is not necessmly

so, one way ‘of looking if CaseﬁG is as a more developed or matured

'H““form ‘of Case A, with s%%e(though not all) of the problems having

become ameliorated This recognition must reinforce .our understandiaé

- that the innovation process must be examined as a dynamic phenomenum

in which\the changing role of the entrepreneur in relagion to the

 user may be of critical importance. ko . . -

.
e

n
z
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4. A Cross-Sectoral Comparaéfﬁ% Case‘Analisis of OR/MS as an Innovation

~ * LN s

r . ' c ’ i'

-A. Some Further éonsiderations ' L 'ﬁ%‘
o : . 1. A Contributoiiif1llustrative Analysis )

Before going on it is important to. keep one point in mind.

Entrepreneurship was selected for illustrative purposes

out of a larger set of issues. The matching ofaentrepreneur'

skills with those of the usefs ‘was similarly selected. Our

Lpurpose has been to i11ustraté\the insight and explanatory &WW
- power that can be derived from our analytical procedure. It @

hai‘hot pretended to completeness, but rather to being con-

tributory (perhaps. importantly) to a total system analysls.;
’ e L.

20 The Complexity of Skill'%eveIIVariations

; ra
‘ ) v
g . b S . g
o | T X K

P, . T e

"IVf‘ﬁBEfore we 1eave the analysis of these cases to go on to con- TRat
mﬁ?‘(%stﬂer the poticy options and management strategies available.\gﬁgg;
‘to deal with the emergent problems, some. enrichment ‘of the ‘E-gp

,qgalysis would be he1pfu1 For simplicity we have categorized

. users and entrepreneurs as being high medium or low"in any s R
h?'"ﬁp T ' .given skill area, In practice it is no e that simple. ‘Jﬂ%
Z‘k ;7Q{~. A user may ha]l gegerally high implementatiou skills, for

o W, example, but lack experienc”‘ n a specific app1ications area.

.;__{‘;,if', Such’ a. &ser is not in the adme'condiéion as a user who lacks
such ﬂkills in all ate&s, including at of the ecific ap-

"'p1ication. ‘ ,Z._' o : o e ,

”ﬂﬁﬂ ) ii;¢

;* ' - * 3. Behaviorgi_Consequences of Differences in the Skills. Balance

oo S VN : ©
- ' “We-have“also not givenufulf'rezognition;"b,' e of the behavioral
. * conseduences of the differences in skills\balance. Thus ‘while
' ' high entrepreneur to low usef implementat ski] ‘

e . seen by the/user as helpful ‘the baﬁgnce could (
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e implemntation/utilization Skill area#"
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~also lead eu resentment, mistrust and resistance. In turn '
-low entrepreneur skiiis could lead to lack 6% legitimacy in~
the eyes of .a highly skilled user (although we did not have

_ “such a case among the seven presented in relation to the \
- .

‘B. The Adag‘tion of'ﬁeﬁ Management Technology: OR/MS

"_'_;ngues‘wjust néted above will appearh--

. produc » within ;

S . coﬂditions rblevant to. the introduction of OR/MS as an innovation -

Rt o wgﬁppfm'iimate,ly #%-in Figure 3 (qsging the categories in. Eﬁ% %
i Mre 3.1 should* kept in mind t'ﬁaf ‘the empirical studies T
found considerable v&tiation across instj.t(,uw*ns in each of t',h

: variabii]’ from. Phese .ratings “in ‘ny category. :

-

The soecific case involves the adoption of-new managénient tech-
nologies in the 1960's to early 1970's -~ specifically, oper-
ations’ research/management science (OR/MS ‘and associated methdds) R

This case. is taken from empirical obsmation. In this case the
1}

as will ¢t amic_nature

of the, iqnovation process which we noted earlier.| The case is

also interesting /fn tWaf it deals with an exa’ 1¢' of entrépreneuring
a softwaré (systems or sm.‘v:.ce) aﬁplication as opp_osed to a hardware

tutions (1. e.: through interna],) ”g,‘n,t;gpreneurship)

The case) is given across three sector’s. . industry, Af‘aw enforcement and

©

aerospace. ' ' : - .
0 . . . )

. \'é;;.l»

= e ‘_ ! '

-t T - ~

C. cmnga Ea'tive User/,i”ifo'duct/éntrepreneur Conditions Across §ectors

-

R o ) 3 .
. L L . ~ Y . S . Al
.- - . T

; .;ecéors the comparative user/product/entrepreneur

o

thréf& sectors. Thus, veé recognize that there may be a potential for

SR
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A User : : ' _Igldustrz : ” Law Eﬂforcgry WJ‘W
B '. ) ’

5, ‘ !,
. . ,,‘.

;‘v« . -v‘"

. ’f' PO Vg *
Need ID/Search o Medium E “Low , Medium
‘ Implmentat ion/UtLlization v Medium ‘ Low High
.Perceived Valu.e :«»‘_;f w vl'..o‘w, v. e . Lp_w- .- High ﬂ
Pgoduct « s L SR
et . . ]
g * Maturilty  Pew Low . Low
Complexisy ' , High High High -
) . W . . - .
Entrepreneur . — ’ T :~
. Need ID : ] 7 Low . Low . m‘Medium
¥ ' ‘_Dévelopmehqug’reﬁbgqlqu)‘ ST High Medium High
, Marketing o » Low. Low
Consgglting/Service ’ . Low Higl'i“ :
o
. ’

| F /

- . RTS . 1"‘, - .." ’ X ! . 0 Eding
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o ' Comparative User/Product:/Entrepreneur Conditions R
e ' Across the Industry, Law Enfomement and Aerb%’pace Sectors '°°'_ ot
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D. A Sectoral.Co@parison

"1:l.¥ Indgstgﬁ_ gr

In big indg!try, the entreprenequ of OR/MS methods were (by : .
and large) highly skilled practitioners of OR/MS technologies,

‘were weak in their understanding of user problems, poor in L

marketing competence, and at best fair in their abilitynw:
assiiéit in implems ntl&ion.( 5y In contrast, t:heir clie
the ultimate use&s -- were relatively unfamiliar with OR/MS
methods, although many of them had considerable knowledge and, /
experience with alternate techniques and approaches tqﬁsdiving

the problems involved. They could, fairly quickly," develop

an appreciq‘ﬁon of appligation mezhods, expected. outcomea,

and (importantly) see thg weaknesses of new tech?iquea.vis a vis . e
their needs. Initially, users (often with the support of other
competitive high skill professional groups -- e.g.: ac- - C g,
countants\ tended to react more to their perceptions of these ST

A

weaknesses than'to recognize pgtential OR/MS benefits. "The
result .was an initial clashibetyeen the OR/MS entrepreneurs -- - .

#

followed by an intensive (and generally successful) period of

mytual education of useiiyto 6§/MS and of OR/MS'entreprEneu ' =
nto u ﬁr needs.- This led eventually to widespread and relat:EEly '

.successful adoption of OR/MS in the" larger industrial firms,

with .the tochnolog-ies coming to diffusgwidely ‘within these("

fims. PN - '-\p.‘

2. . Law Enforcementi

. L O @ . -
In the‘cha '3% lﬁﬁﬁhnforcement’ the internal entrepreneurs of
» -’\.,'.l‘-a
i %gﬁngpf'es »/in general, also" not very skilled in

; , Their clients were even less skilled than

. their indust;ia"counterparts in either the OR/MS or equiva-‘ ‘!$$"
lent techniques. As a result the OR/MS "revolution" hardly -got ' '
of f the i?ound and it took the 1nfusion of skilled external




.t}e .oburved Until the skill lev : bf t'lw entrepreneurs was

& " e ’ -
"~ dpgraded’ in thia way, little in tha transactions was to ._"@9
- be effected in- this even more extremé 'L‘iample of Case D above.

.
0 ' & .
- o . , e 2 ’ . . . FY

B r - ) ) : .
3. Aerospace . - " : .

In a ease 'cross'ing“' '1ndustry/gdvernd1ent lines (aeroapace);f%gth :

' OR/MS ent‘repreneurs and ;:Lients were technically very q{E‘l‘l :

ment and a limitei -set of a;jplications were -"‘;-

, mutually agregd areas. However extension of OR/\ .
problem areas was limited to c@'thmed accepwn :

’ ‘ization :I.n the early ggreed areas, somewhat liké‘

of the previous Case F situatio:n.» .

°. E. Implications

» . v ¢ e

"these cases we might obsetve that a small entrepreneur to-user:/ . '

akill gap can have very diffe:‘ results, depending on w){ether this
' occurs at mtually low sk111 levels (as im the law enforcement case)

’ or with mutuallmsh sld.fls ‘(as in the aerosp}e case). . Further, . -,

in the general industry dase), if the clients start-at a high enough

% where the _entrepreneur has a large skill increment over his clients (as ' =~ |

b level the potential may be excellent for adoption and diffusion, eVen
\
L thOugh tlere ﬂiay be considerable initial problems to- h;'bverc --
‘the clien;ﬁe 1is essentially educable . a*long.. as ‘the .entrepreneurs
 aré flexibl® enough to mutually adapt to educated user \n"eeds
o ‘ v . ot -
. . % - ' P oY L‘?‘
sl ' ';‘; - °I . * ~ - .
" \)‘:"ooiﬁ;’V:‘: - L ] - ‘
o of A - 3 ‘ .
} (P2 I N
o g ' '
. *
" N\ ’
9 4 .‘-— b ] - .
' ‘e 2
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5. Illustrative Analysis of P ligy/Management Options Under Varying

User/Product/Entrepreneur Conditions : '

C .
~

" The earller analysis of seven case situations (Cases A - G) generated a
number of pollcy/management ‘relevant issues within each cégg situation.
This analysis czZh be pursued further to illustrate some possible policy
ahd management strategies ‘available to the.various parties ‘in the R/D&I

syjtem. Figure $ illustrates some of these potential actions wh1ch

coyld .be taken by,the users, -the: entrepreneurs (producers) and by

' fuper-ordinate (general level) policy makers (e.g.: .top management in
an organization or, in the macfo case, a federal agency) Thls f1gure

shows in each case the results that might be expected if the potential

option or strategy is exercised.

‘1. Case A

The problem in Case A was of a low skilled user dom1nated by an'

. entrepreneur who was, unable to assist in the 1mplementatlon/utili-
“_ zation of an innovative and complex produtt {and. 1mp11citly assumlng

~ N

. the unavailability or of third party, e.g.. ass1stance_from con-

’

-~

sultants).
"The user' s strategies fall into two general but interactive categor1es3
(1) upgradlng its own skills and (2) switching producers/entre-‘

preneurs if this latter option is feasible.

' ) - .
. 1 . . Pl

.

By improving negf identlfication and search capabi11t1es (which might "
be done- d1rectl:Tor in fact through some. form, of contract1ng out as
with consultants), the user would be better able to: know what’ products
'are needed and where to obtain them, thereby creating greater user
freedom viz a viz pote=i -1 entreprenéurs. Improving 1mplementation/
: J@inlization skills cot wcrease the success of the innovation -
/ activity and again supplements the’ user's independence. In turn this'

independence and the associated improved need 1dent1f1catlon and search
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}
skills makes it feasible for the useJ to(suitch to an entrepreneur

(1f such an alternattVe‘is available) that caff better supply its

needs, with similar cknsesuences for success. If the awitch takes
place without the prior improvement of user skills’, thed”the danger
of becoming captive (as in case B) arises, ’

.
)

The strategies for upgrading in-house user skills would usually
‘involve some combination of training and recruitment of new person-.
nel and contracégng ouf as noted. A paktially" similar result can

be obtained through improving the flow of product and process
information on availability, applications and performance evaluation.
This is not usually within the power of the user to influence )
externally. The user can, however, attempt to insure utilization
of information which 1is available (although unfortunatel @ost

such users that need the help cannot differentiate betwéen poor-

and good quality information) - Informal relations-with other CLt

IS

trusted and more competent users is frequently another source of
need identification and search information, and properly exploited

this strategy can he of great ‘assistance. : ’ v
. * ! .

.
. ~ N

The entrepreneur can attempt to upgrade the seruice and consulting ’
provided by it to gsers. This would have great benefits to the
user making it less necessary to either bulld individual skills or
look elsewhere (although the former response has the already-
mentioned problems of leading to user captivity) Depending on the
situation this cotuld be a difficult, co/tly and slow-to-achieve

strategy (e.g.: it might requ}re the setting up of a national field ,

service .network). In the\intra—organizational case it may gsil for
a change of style of opeqptfﬁi af the number® and type of personnel --

a poessibly more feasible if sometimes uncomfortable (and hence

N

N

resisted) option. -

’

A top -level policy\group or a government agency attempting to inter-

' vene ‘in the case A {ontext should be aware of the leverage opportuni-

-

.F‘_. ,- 1()2 » . -..

Y
e S A
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ties that exist in supporting users in their attempts to upgrade
themselves through training and recruiting efforts.. Other policy

Options‘ﬁtght_ite tﬁ_supportlgg the emergernice or deve10pment of
departm&ntal local or regional information services. A special
sub-issue involved in improving the quality of dnformation flow
to users which lack necessary need identification skills is the
.ereatiun-of 90?3 form of ﬁroduct standards, thereby simplify}ng

‘ the user's decision problems. The creation of improved -

) matién seryices and ‘standards programs are, sa we neted i s
outside the sphere of\influence of most usersy but is’a mo
sppropflate poricy option at the governmen level snd even at

the prganizational level for large institutiions. | .
. . . { v

J Support could also be provided to entre;re eurs attemnting to
buiid up their skills. Within institutions this may not be a. ma}or
proble » but at the macro level, governments may be constrained
in supE rting ‘one producer over another in terms of the effects
on ‘comp ition. Even"so,lample opportunities may'be available{ *
‘These ¢ uld involve the support of model programs designed to
{ ‘assist users on implementation problems,‘etc., with obvious sel
| training and system spin—off effects. These‘ppportunities couldd
also involve the promotion of joint ventures; e.g.:. between or-
ganizations‘with strong‘develbpment skills but poorer service ° v .
capabilities and other organizations‘having complementarytstrengths
and weaknesses (e.g.? insisting thetllarge prime contractors sub-
contract out {mplementation an:/ﬁerﬁfce'roles to‘smhller Yegional i
Institutions that may survive dnly pecause of their strengths ln\\\
’ their specific areas); Even the strengthening of a single entre- .
( @f‘“preneur with the‘needed skills could act as dh‘incent}ve to the
/)ﬁ . others to make similar % provements if they are to prevent erosion
of thefr position with c?ients‘&nd customers as these gravitate
U towards ‘the unit provid{ng the better service. . . o

! L. 1.« . B
. . - .

T : - i T e .
We must also not Iose’gight of the fact that, as we noted earlier,

o *
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We are dealing with a dynamic phenomenon witH time-dependent

' characteristics; i.e., we are looking at an is hat involves

an histarical developmental process of &nnovation. To an important
degree the problems we are discussing exist because of the emergent ,
and developnental character of the R/D&I process. With sufficient
time and- a low rate'of new introductions of innovation, considerable
’ learning and adaptation can’and usually does take place ~- although
. some (or mgch),oé’this can be maladgaptive and dysfunctional.
Z . . - . ) _ 4 o
Hence one oolicy option is to do nothing. Over time, even without
much help, users will tend to work out a tolexable degree of
v " {mplementation and ytilizdtion (or else disappear). -- and many.
wi11 gravitate to those entrepreneur/producers that can provide the
needed “help. Entrepreneurs w raddnlly learn about the problems
> of a limited user group, and become more helpful. Depending 6n how
v . critical the problems are,.what other priorities exist,land.the.
| //}’ c B feasibility and cost of afternetive action strategies, the decision
< ., will have to be made to deal with identified problems or neglecg
g ;\ - * them -- with these consideratio%f'applying;to users, producers
P‘ ) andﬁhigher leyel policy makers. , . \\:

4 We recognized this earlier when we noted that case G coufh be con-
sidered as synonomous with case A‘but in a matured form. The
differences in conteXt and outcome could be ascribed to the effects
-of learning and adaptation over time. This strategy (5; we can call

S it that) does lead to solution of somejof tirg implementation/utili—i'
‘zation problemsw and more cooperation between proddcers (former
' entrepreneurs) and users tends to develop, even though some of
the bayic structural weaknesses remain (possibly to haunt us =-- .
Twe sti%?\see ‘users making inapprOpriéte product acquisition decisions)
. Case B cad a1so be viewed as a development of A over time, 1If th;
< outcomes in A are sufficiently frustrating, then some users will
‘ also find their way over to a Case B context. prior towany real

q

- learning and adaptation (if this 1is feasible - .;there may of

L . . ' 7 L
. -




: : .. mous - : \

v - 4
) :lu;ae not be an entrepreneur with case B characteristics available :
‘ in any gfven context). As earlier, indicnted, to the extent thnt

thiscan and does occur, it wil},create an incentive to other

entrepreneurs to upgrade their own skills to counteract such a

trendf although as we noted .thils may not alwayihbe ffasible.

' . . ‘,‘ o . ’ - )

~ *The diseussiof of'policy options and strategies for case A above

, 1is baskd on a perspective'that is very different from the one |
which an be observed in the making ol'much of current federal °
government R/D&I policy. Here we typically encounter the situation
.where an observatiop is made that a particular context has shown
a history of lack of successful innovaZion. Whether this has been ;
due to an insuffidient flow of innogations or a record of poor
implementation on the part of ugers is often less clear% That
both pof thes:lproblems may be derivatives .of poor interaction

er/user skills relative to the no«%lty and complexity

P

p between prod

of the applications s dlmost never [considered.

-« . .

Instead the problems tend to be defined as the result of:

R 1. a lack of 1ncentive on the part of producers to innovate N

(to be solved” by creating more competition, by subsidizing
" innovation activity: e. g., by the specdal purchase of

innovative products by,government in the hope that this >

' "will lead to more, general application and diffusion -- °
as in thé‘ETIP program of the National Bureau of Standards),

..2.' a lack of capability of producers.to innovate (to be solved
by having government doing it for them and through various
programs of technplogy{transfer and utilization -- e.g.:

Technical Utilization programs)
t

. . 3. a lack of incentive by users to adopt innovation (provide
s ' Ysubsidies); ‘ ‘ : ‘ "<
; » 4. an inability to innovate due to lack of resources, information
. _'and .skills (provide subsidies, pre-packaged programs and
K ‘ " model programdl . ? ' ot .

) . P
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5. 4 resistance to adopting imnovation (to be overcome by

va:ious_typea_of_eaioreement—and—aanction -processes;

inapirational tréntments, and behavior;influencing and
dodification programs: ‘e, g., use of participation and
| feedback etc.).

This is not to say that the above analysis of problema are neces-
sarily wrong or the proposed solutions useless. To the contrary,
it is our position that a.complete analysis of a situation looking
at issues of funding, incentives, capabilities, information flow,
problems of implementation/utilization, etc. (as would be the’
product of a complete study using each of the dimensions of our
analytical fraework) would turn,up the same issues as above, arld
many more, Rather it.is to reinforce pur position that only ‘
through such a total R/D&I system analysis can one hope to reach
into the real causal factors and develop appropriately balanced

'~ _policy options and management strategies, ’ Af 0

It is, therefore the objective of our presert illustrative analysis

axd policy derivation effort to demonstrate that there may be critical
persp;ctive that can contribute to the explanation and solution of .
frequently experienced problem situations -- and that these critical
pérspectives that tend to be missed without the type of'systems
perspectiVe and contextual analy!igfwe bave been illustrating. It

h )

is in this light that the above discussion of entrepreneur/user
skills interaction has been presented as a partial contribution to
the analysis.ana\soIUtion of outcomes in the innoyation process.-
In the complete analysis the findings andirecommendations above *~
would have to be weighe5 against and combined with alternative and

A

complementary explanations and strategies.

‘

“~

ii. .Case B

. ‘ ( ¢ I_(},{zji . | ‘ .u .,
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as Case A '-- and most' of the previous discussion of Cave A

need not be repeated here. 'However, there is one basic diffcrencc.

In Faseesr—the—entrepreneuﬁ—is—already-skillod—in—the scrvice/
(-
consulting_skilla which.arc lacking in Case A.

-

In one sense, no action is called for inlpnse‘ﬁ., The 'situation
is already £aVoroble to the entrepreneur -- 80 he will not want
to "rock the boat" _However, the "monopoly power" position of
the gntrepreneur leads to user dependence and ‘thus to user resentment
and even potential resistance. The alert entrepreneur might thus,
within a broader and longer time horizon, attempt to assume the
‘role of helping.the user improve its own skills -- thus moving awvay
o from a "monogply power" based re1ationship;. The entrepreneur is even
hd more likely to assume .this role where there are signs tn\t users

are becoming receptive to such help and/or where other sources

. (e.g.: the federal government) are initiating programs to make

such help available. , . .
ii{. Case C . .

- . \

Case C involves a highly knowledgeable user controlling the in-

novation relationship for a novel and complex product with an

entrepreneur with weak need identification skills. The problem

here was centered in the limited domain of the innovation base

with limitéd technology transfer to other applications and wider

markets.' Under some conditions this‘would be ideal for th&’user
. who preferred' to-be the sole beneficiary of a partfcular technology.
' However, the cost might bevhigher prices for the very specialized
product in. monetary and/or personnel effort terms. Thus, to lower
costs, a usger strategy would be to work with the entrepreneur to
make it~gossible for the entrepreneur:to. take on the developmental
burdens (from the USer),' to supplement its own innovative .efforts

.with those of the entrepreneur, and to inerease‘the_entrepreneur's

efforts to reach a wider user group -- hence creating a larger

) Y

L 197




-
N
.o

”" * y ' \
domain for the entreprenaur and potentially lower coats t

0

user, e » viaal W

" thereby gaining the benefits of their experience with éources gnd'

v ’ \

' The entreprencur could (Lf it saw the widee opportunity) secck to

upgrade its skills, including ledrning from the usera (poanibly
by putting in more than the minimum munpowet cffort to sntisfy\\\\\\

the contract). .This should result in a gradual aaitt in the

balance of the {elntionship, particularly i{f a wider market were

energing which would permit thc entreprencur to invest in relevent

'competcnce at a much higher rate..

.’ ‘ .' "‘
Suber-ordlnate level policy'makers especially at the governmental
level, could seek to build up entrcpreneur competence by providlng
incentives to develop R/D&I programs and aasist in the creation -
of information diffusion (technology utillzation) programs.; This

gould helpjkiden tﬁe'innovation base and stimulate greater dif-

fu?ton of the.innovations generated by the user.

e e
- <

-

) - . : .
iv., Case D. . . i T .

’

* Serendipity was our descriptiop of Case’ D. " Naive users were béiné‘

served by eneregreneu:s whose only clear competence was in. marketing

in a complex and innovnt‘ve applications ared Cleev}y there are
major benefits to be derived by both users and , entrepreneurs in<
generally upgrading thelir skills, leading to a better fit between
user neads and products and services prog}ded. Users might mgke

. . N A
special efforts to be in.contact with other more ‘competent uders, .

4

. R
products. With such relatively helpless users, the entrepregeur

wﬁich-does build up its abilities to provide relevent and needed

'services can hope to win the ‘long termvloyalty (and even dependence)

of users - in fact converting to a ecase B type situation.

)
4

-

Support for training programs -for users and entrepreqeurs (includxng

lpossible jolnt programs) could be a useful strategy for super-

1 . <+
~ r
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A ord1n3te leVel policy makers. Other optlonswwould 1nclude the o -

sett1ng up on 1nformation d1ffu§ion systems (newsletteérs, maga- -
Jines, STI Systems, etc.), the estabilshment 6Y'standards pro%rams le ;;
4?’§nd systems to create comm%n B@oduct and, performance cr1ter1a _and_»" .
' (potentlaliy very important) the creatlon of consultlng and serv1ce‘ '
5s;f organlzations and gfoups avai}pble to both entrepreneUrs and users. = .
""" One. of theofndlrect beneflts of such efforts might be to make .
’ 1nnovat16n programs more defen31b1e and less subject to pressures .

frdm»outsidé groups (stockholders the cltfgenry,,Etc ).

or - B
3 - !fS X - .
v. Case E S N B

- . - . X : v . I I .
. . B ) ) - :

. .t

‘ Case E can be looked at as the end product: of the various policy

- and management programs and the effects of maturatlon. ,All,skllls
are’high the product is- matured although in this case'(unlike G)

. Still seen as cpﬂgiex. Howeve; , as there are no perfect solutlons
{n organlzations, the key problem is.that of a potent1al 1nsularity
and provinc1allsm that could develop wi%gbe Non-Invented-Here . T
syndrome.’ Each group believes 1tse1f too skilled to need the other s .

R help.f The obJective of policy progra2§5 espec1ally from- the per-’

spective ‘of users,and super-ordinate level policy makers, would -
{ 'be to encourage personnel and 1nformatlon interchanges to combat
- these potential problems., Government policy- makers andg top managers .
. might be especially anxious to. diffuse the beneﬁ;ts of the-avallable
skills to other ~areas, aga1n Eﬁ@%ugh the 1nterchange and technology
‘transfer mechanisms, FZom the perspective of the entrepreneur, 1ie
is vital to maintain Sy active R/D&I'program‘to stay with or ahead
of users and so, maintaln pos1t19n. There .are other s;;ategles
between such entrepreneurs (such as collus1on)vthat might help -

them, but these are not usually accpetable (or even illegal, in )

the U.S. )

. ‘ . ) . . . -’ .
vi, Case F - . o S ’ )
- The cooperative situatlon in Case F is comfortable but 11m1t1ng..._ .

Users and . entrepreneurs need each other due to their mutual short-ﬁ ) %{

. . . -
- N .
. . . . Y




. vii. Case G.

o

.4.. . ’ - "‘-9 . . e . - : 3 .- .
. . , oL ~f;§;
_comings but are not necessarily performing at an optimal level t

B .
'The.improvement in need identification search and developpental

" .skills (as appropriate) can lead the user to wider and. possibly

'better options - and possibly at ‘the same time stimulate come
petition and (for the entrepreneur) open up wider 0pportunit1es.

To the extent that the entrepreneur can assist the user in skillu

B develooment,,this mayv he1p to. generate future user loyalty. The

‘palicy requirements at the super-ordinate role are to help broaden
the bases of the innovative activity for both users ‘and entrepreneurs ,

through supporting or creabing information diffusion and technology

 transfer programs.

.
B

. 3
-
e FEA

Case*G.represents a potentisdlly matured condition of case A, as

~we earlier noted. The user's needs now are to grow beyond its

present limited perspectives-that make it susceptible to' the
acquisition of gimmicks and fads through development of its d1s--

,criminatzon (need identification) skills. Improved 1mplementation

gkills would add to’ its independence. ‘These thoughts would be

very appropriate- whether we were discussiﬁg institutional or mass

consumer users (the purpose of much of the present consumer educ-

ation efforts) From the p01nt of v1ew of the entrepreneur im-.

,:provino service skills could enable the entrepreﬁeur to lead users

into ‘more complex applications and products - and thus out of

'_-the matured, low compl x1ty product areas whiqh are'lfkely to be

highly competitive.'vThe'role of top level policy makers _especially

‘.government would be to upgrade the quality and relevence of ap-

fplications by assisting users to upgrade their skills, by the

creation of . consulting and service organizations (e g.: -‘.Psumer
advice bureaus), and by the creation of product and service standards
(e. g Underwriters Laboratories, Consumer Reports, Product and

v

Performance Standards in 1ndustry, health food etc.).

S Toe

T L S S, .
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"’/ﬁ— The focus o this‘iilustrative contextual analysis is on the imple—
‘ 1} . mentati n q{d utilization (I/U) feature of the total Research, Develop-
h q‘i) ment apd Innovation (R/D&I) context.. The general purpose is to present
an illustxative discussion of the interactions between 1/u processes _ ,;
g '\ and other contextual features of the R/D&I system, and to demonstrate‘"§§ c
. - the apﬁ}icability and use of the contextual analytical framework by .””Fé
S selecting a particulanuissue of the I/U feature for more intensive ."’b' .
;. investigation. In this’ manner it is intended to. elaborate on how the 4

method of: contextual analysis permits~the development of a Basis for

v theoretigal analysis, empirical research, policy Options and action ':
T programs with regard toothe I/U function in’ R/D&I systems. ) A
j Ja o o R
= ,q? , . » R

' The particular issue that wﬂll be dealt with in depth here is thef*

Structural Attributes of User Organizations.‘ “This may be con51dered Y

to be especially important with regard ég the implementation and

L
.

. utilization of innovations.

e T

e

: : LS
LA . ~ P
2 s .

-y _ . : A S,
No clqim is made about the exhaustiveness of the treatment presented

here.f Rather, the coverage of the various topics and of the.1itera- &l"*'

RS tuLe is meant’ to be i11ustrative and representative of the total array

[ . ‘»

of contextual issues. S

‘ . .
. f ) .
. . L me——
’ . . . . !
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. - II. TMPLEMENTASION/UTILIZATION -~  ~— ., - f , .

2 D fe

*&;..: R fBackground '. - .]:X .- .

a [

} ’ o Implementation and utilization are the key stages in the process a: v

' " . innovation which determine the extent to which new_ideas, products and
‘ processes are actually successful in practical, real settings. His-
L torically neglected areas, implementation and utilization became )

_important concerns when research showed that high levels of innovation

" as measured by adoption ‘decisions were accompanied by 1ow 1evels of
innovation' whén ‘actual practices were obseryed, ind ting a lack of
‘translatiqslof innovations into practice, and a general tendency in_

“‘diffusion research to: stop at the point where decisions to adopt were

-

“ . _‘made. - _ . . ] . e

Al

‘iﬁ -While experience in different contexts varies considerably, in general

an examination of what happened to innovations after the option
o - .stage showed that innovations, though adopted, very, often were not
T "' . ‘implemented at all, were transformed during implementation into 'more
of the same thing", or were withdrawn or terminated shortly after
installation. Generally, this lack of implementation was féhnd to be
due to (a) a lack of capabilities in terms of skills of qperating
personnel to deal with the complexities of the innovation; .and (b)
a resistance to innovation by ‘operating personnel because of attitudes,
. norms and user system constraints. It i3 clear that in order to deal
effectively.with implementation and utilization problems, these atti-
tudinal and capability requirements and issues must be examined. How- '
ever, attitudinal probl are merely a subset of a total set of issues‘
that require consideration in this context -- something that is not

always self evident if one bases one's judgment on the existing research

.
‘




"isxmet by the contextual analysis

‘2. Concepts and Definitions e ' d&

from other processes/stages of R/D&I.

- & _ 6 _ ‘ . ; |
in this area. _ o= 39 & . o \

e ~ - . -
" Radnor (1976) points out two major problems of existing research in
thia field _' . . ) _
1) There is little that has. heen done ‘with regard to positioning
the research in the actual context in which the pctivity takes.
‘place. Questions relating to the kinds of coqgitions, resources,
. people, etc._need to be the startlng?point for research in this
area. The general emphasis has been in the "client/researcher"
relationship without a recognition of the overall context W1th-
in which this relationship takes place.
*2) Much of ,the 1iterature deals with the psychological and philo-
:ophical issues involved in implementatlon/utilization (I/U)
‘and normative recommendations are made without a concrete.4 ‘
.understanding of the tangible, practical factors necessary or
- 'important to successful I/U. For example, much of the
research emphasizes the values and attitudes that‘make user
" system operating personnel resistant to certain kinds of ; N
‘-innovations, but does not adequately deal with the technica1
and structural problems that constrain innovation, and with
the kinds of support systems resources, planning procedures
etc. that are required to dea1 with these problems (e.g.: see
Bean et al., '1975). ; 2

’

There is a need to address the problems'of implementation/utilizationydxh

a recognition of. these.various issues, and it is largely this need that

framework that constitutes the

basis of the current discussion.

»
L N

Because}I/U has been a relatively neglected function, the .
conceptualization of .the implementation and utilization process has

tended to be vague, "and obscure, resulting in a lack of its distinction

Thus, in many of the models of

innovation, the implementation stage either syibsumes, or is- subsumed

by, other stages in the process..

-~

lig
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-« At this point, a brief note of the way in which implementation and
N : { utilization are seen in terms of each, other is in order 3 For most =
. - purposes, implementation and utilization may be treated as a single (
E\ - ’ ' function. .However, this is not to deny that there exist certain concrete
. » qualitative.differences between the.two. 4 _ . S '
. S C ) R %w?”

" These differences are evident from the way in which these terms are
used in the literature - sometimes differently, sometimes interchangeably.
It 1is necessary to recognise thnt both usages have -some validity, and
» that . implementation and utilization are not only dissimilar in some
ways but also éimilar: Furthermote, quite often the two functions
_ overlap or coincide, thus making fine distinctions more difficult.
. : : . ) v .
In this:paper we recognise these problems of usage and terminology,
and address‘them in our discuSsion as and when appropriate.

(o ’

-

For the purpose, of making an initial conceptualization of this function,

. we refer to the model of the process of innovation suggested by 5
Zaltman, Duncan and Holbek (1973). This model fairly clearly delineates .
the position of the implementation stage in the overall inhovation » ; ;

process, but fails to deal with t ‘ acquisition and utiliz%tion stages

in any detail. However, implemei tion is seen as comprising (a) the

initiai implementation substage; ) the continued eustained implemen—'
. tation substage. Thus, an elementary notion of utilization is present ‘

in the model, though it is not explicitly presented as such.

Based on these qualifications, and on our understanding of'the innova-
tion process, it is possible to present a modified version of -this model
which provides an adequate and realistic starting point for the present
discussion of implementation and utilization in terms of the total

context of - the innovation process (Figure 1). ?i

3.

~
.

1

- Based on this understanding of the implementation and utilization
processes, we-may now present the specific definitions of these terms

as they are used in this discussion.’
. o .

- -1ig R /)
/ . . 2




1. Implementation subsumes all those processes relating to

producer ‘and user activities resulting in at least one trial
run of che innovation in the user orgahization. These\'

-, activities include installation, testing, debugging and moni-
toring during and after the trial rurb.

.

2. Utilization refers to the processes result ng in the innovation ,,
being aceepted by the user organization on a continued, sus~

: tained basis. "These include _the processes o¥¥:outinization,

"_standardization, institutionalization, accep ce and mainoenance.

| S o T U

These definitions imply several substages to the two stages which,

when taken together deseribe the complete incorporation of dn innova-

tion into'a uSer organization. " They also- deseribe implementation o

and utilization.aa%interrelated and segmental concepts where utilizar

tion may be satd te commence after a certain time duration or level

of implementation ‘Insofar as there is no significant analytical

or descriptive adVantage to be gained from establishing a fine and

exact distinction betWeen the two phases, we may generally refer to

implementation/utilization as one integral process. l

N

» ]

v‘b . . \/~—-;dd

‘i~Nevertheless, it is also important for,analytical purposes to describe

 in’ sufficient detail ‘the various dimensions and substages of the I/U ..
process and the relevance or influence these have on overall I/u :
success or failure. Thus, thPugh we have provided broad definitions
‘of implementation and utilization, it is necessary to understand \‘..
what are the various processes and characteristics associated with'
the I/U/stage, in other ‘'words what are the analytical dimensions of

'implementation and utilization? ' S I

Yy | -y

; - .- . .-
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g ) 1. f§ici§tiqpvstgge
: | T { :
1. Rnowledge-awareness substage
- '.ﬁ - 2. Formation of attitudes toward the innovation
- substage . V
-.~" . 3. ‘Decision substage

Jt

4. . Acquisition substage

II. Implementation/Utilization stage

1.  Initial implementation substage

- -

2. . Continued-sustained utilizatioh substage

~

. &

Modified Zaltman, Duncan, Holbek Model of the Innovation Process
'SOURCE: Zaltman, Gerald, Duncan, Robert, and Holbeck, Jonny,"
Innovation and Organizations, John Wiley and Sons, New
York, 1973. J

v

) : FIGURE 1 .
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"I11. ANALYTICAL DIMENSIONS OF IMPLEMENTATION Al UTILIZATJON

»
.

N .
Based on the definitions of. implementation and utilization presented

earlier, and on the understanding of this functiop as involving a
more or dless continuous process, one may describe I/U by means of. a
cycle that commenceS‘during or soon after the acquisition stage and
continues througﬂ sustained and stable‘util/cation. Figure 2 depicts
this cycle and - permits us to identify the various. subsfages that are

relevant for our, purposes.

1
~

It is important 'to note that the gyclical schematization of tHe /U
function in Eignre 2 is not meant to imply a progressive linearity to
the process of 1I/U, with each stage following the preceding one. #
Indeed one of the major arguments made with regard tQ the analytical
framework is that the entire process of innovation consists of sev-
eral interactive dimensions and functions, and, that stages which may
be seen as occuring later can quite well be the earliest to begin.
For example,’user acceptance of an innovation may take place long.
 before the need-identification stage, and can even inflaéﬁce the A%{

need-identification stage in terms. of particular choices over others.

A recognition of this interactive nature of the RVD&I process is
vital to an overall contextual understanding of the I/ﬁ function.
Thus,‘even though' the manner of presentation here is sequential,
dealing with one gffture or issue at a time, tnis is not meant to

imply any "deterninate" sequence of events to the process.

=
.

Based on this diagram and the approach that we bring to this analysis,

“the analytical dimensions of the 1/U process can be categorized as

follows ,

-

1! Implementation/Utiiization Processes

12

o0

.'r ’,\; -'L
{% 'rv T
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- L - 2. Implementation/Utilization\Process'Characteristics

o Ty

A - . . ‘ .
. o " . » : e Lo

'37; Producer/User'Characteristics.

1

We elaborate on each of these below. ' ) - R

1. .Impleueutation/Utilization Processes

A, Pre'Implementation/UtIlization Processes

These involve ghése activities which result in the initiation of
_the innovation process in the ‘user organization. Three important

processes that frequently precede any\actual introduction or'\

- ' . utilization of .an innovation are:

b

" a. Knowledge~-Awareness Formation

, !

. Iu most/(though not all)dcases brior to the actual adoption
;and use 6f an'innovation, there must be an'awareness of its‘
existence and a recognized need for it. This process then is
a natural and normal precursor to any subsequent 1nnovatLon
processes.’ ' -
4 . : o : RN,
Generally, there has been some lack of'clarity as to whether
the existence of a need leads to the development of an inno-
vation (market "pull") or the existence of an innovation
generates a'need for it'(market "push") According to Rogers
and Shoemaker, empirical research. does not provide a definite
answer. The situation in.reality is most likely that it is
not one or the other, but both, and the issue of whether
needs generate innovatidhs, or vice versa, is a situation-

/ﬁontingent, context~specific and interactive issue v

*See for éxample the studies of von Hippel (1976 and 1977) ‘in which he
found the users to have the dominant role in several high tathnology

, areas.

.
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b. Formation‘of Attitudes Toward the Innovation" -

. :'. . : . . K . \"_ . Ny .

Along with the initial awareness’ of an innovation (or at least
recognition that a change in established ways - mqst be explored),,
attitudes towards innovation. in general as well as towards |

specific new items ‘under consideration are also important

f -
Lt . r e .

o
These attitudes includg&such dimensions as receptiviqy to .
inngyation, perceptions of the impact of the innovation on the
organiagtion, perceived threats to status and power structures,

~ and attitudes about the organizations capability to use the’

- - innovation.

S . o " The attitudes that are formed at this stage play a critical
role in the success of the innovation of particular .
importance in the extent to which individual attitudes are
compatible with overt behavioral requirements of  the innova-

tion. Resistance to innovations in the user organization can

ofpen develop at this atage:in the»process.-. L . o

Ve

c. Decision to'Adopt or Reject the Innovation

”rf' o The third pre-implementation process is also important before
T  actual’ implementation begins’ (or does not take place). = Gener-
ally, _once the ‘decision .to adopt is made, the~stage is get for

<

beginning the concrete implementation and utilization of the

- -

.-innevation. = - . S L

It is important to look at the decision substage discretely
because it is during this stage that the various factors that
influence the initial conditions for inpovation come together
with the priorities of the user organization and translate

_into a tangible, Operationally relevant outcome; i.e., a
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decision. The nature of this decision and the goals or
o objectives it is supposed to accomplish have important
. ," , ~ implications £for how the' implementation and utilization

. Proceeds..

i In the description of these pre—implementation and util%ga—

tion processes, there has been some overlap with issues‘and
* factors that really belong to earlier features such as acqui- °

sition or adoption. This is both unavoidable, given thé

situation that.such overlap is reflected in real life condi~

tions, and intentional, because it permits us to indicate how

certain processes that may take place ring acquisiti S

etc. have direct relevance to the manner in which I/U is

undertaken.

o

B. Implementation Processes
- . .

These include all the subeiages_that take place.between points B _
and C on the /U curve in Figure 2, and which are concerned with )
installation initialvtrial'runs, and bgild—gp to capacity levels:

'Tgese include}

-

“a. Preparatory Activities
i . -l . .

i v{.Initial preparations must be made by'both the producer and.

the user of the innovation in order to facilitdte and create

P .favorable or required conditions for'installation."

b. Installation e S
v . ‘ ’ : ! - . t ' ‘ E3

" This may be in the form of installatioh of new machinery and

~ equipment, launching of-a hew program, introductior of a new

administrative system, etc. ' . .

;;h | . ': ':r..l i,- f.»”- o }12 (
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B
An important aspect of installation is that many hitherto
_unforeseen or unexpected obstacles to the innovation in the -
form of resentments and attitudinal obstacles that had been
pushed beyond threshhold limits become apparent throughl'

direct contact with the innovation.

c. Testing/Debugging . \\* ’

No system is perfectly suited ' and designed for‘its'new organi?

#zational environment, and no matter how confident one may be

that all fbreseeable'problems have'$Eeﬁ'takénicare-of the .
_importance of testing and debugging a new innovation cannot
be understated,7 The problem of testing 1is more vague, and

hgnce more important, in the ‘case of non-embodied innovations

- such as new classroom«tecﬁgiques,etc., than in tlie case of

machines and equipment. The main objective in this stage is

to check if_(a)ltheAsystem components work as the§ are supposed

(c) the components are well "matched" with each other;-f

“,":-_;; A , ; B

d. Trial Run .

4

. that testing and debugging may be carried out on individual

components of‘thevsystem and may only entail.ghort, limited
runs, whereas the trial stage involves ‘the operation of the .
‘total system, vitﬁ all its coemponents, for-thé first time and-
for a_relativelyulonger period of time. S C '\\;,,'

$

e
R
11 {\ o
. ‘ s

-_Though there is some 5ver1ap between the'testing/deougging.
- stage and the trial run stage, an important distinction is

. to, (b) the system does not have any built in defects or "bugs"',

™
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‘e.__Monitoring/Evaluation/Feedback

[

.’.; Identificatiod\:f defects, ‘inadequacies and inconsistancies,
as well as the ‘evaluation of the impact and success of the

1nnovation'oh the basi; of its initial operation, constitute
an important substage in the implementation process. During
?this stage modifications and adjustments may be made, feedback
is obtained, and overall appraisal of the innovation, its

consequences and its problems is possible.
IR

"

.. C. Utilization Processes

We have earlier made the argument that implementation and utiliza-

tion basically constitute an integral process, and that the diffek-
. ~_ences between them are largelyfqualitative.. Nevertheless, it is
/ useful to describe utilization- processes separately insofar as they
relate to a different portio of the curve in Figure 2. This adds
'to the .rithness of the ‘palyti al Fimensions we are describingvhere.'
» "Though this may result in some verlap of processes, the basic
. difference between .the te;tative and initial nature;?f implemen-
‘ tation,iand the more stable, sustained nature, of utilization. raises
- the possibility &hat processes which seem slmilar may indeed
‘have different implications during utilization than during
implementation. Furthermore, we prefer in such cases to err
.in the direction of redundancy rather than risk the omission \
s

.of what may be key tssues. s .

. : ! . :
The main processes in the-utilization stage are as follows:

]

al Replacement/Modificatibn of Existing Equipment

. ) ' The introduction of an innovation into an orgeni;atioh has
- ;_ . direct implications for existing equipment and systems.

. I1zg
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Either the new innovation is to replace this, or it is to
modify and expand on the ongoing activities. Thus, an impor-
tant factor for consideration 1s the manner in which the new
inn;vation necessitates changes in existing: equipment or
style. Prior to any stable utilization of the, new innovation.

issues .and actions related to this situation need to be

' addressed.

- o . \

b. Routinization and Standardization

It is during this phase that the incorporation of the ihnova-
tion in thegprganization takes on a stable and mature dimen— '
sion. The development of routines for behavior and problem
solving, and the generation of standards and rules with regard
to the new innovation 1s.a fairly arduous process that needs
to be gone through before the innovation can truly be saiq

to have become a. part of the organization.

c. 'Institutionalization

The ﬁgutinizationi;?d'standardization process leads to the
eventual institutignalization of the innovation in the organi-
zation. It is during. this period that organizational struc-
tures, working patterns .and rules and regulations crystallize
and take tangible forms and meanings\in relation to the
innovation. B v a

‘ill B

d. MbnitoringlEvaluation/Feedback

v [
‘'

- Just as during the implementation stage, the careful evalu—

ation and monitoring of the Operations and outcomes of the

'innovation, and ‘the aePrOpriate modifications and design and

development of feedback systems are important processes in

' utilization. “In'order to ensurehcontinued—sustained operation,

1t 1s necessary tq ensore reliaﬁle.andfaccurate monitoring

. . ]
.4, '

7 : - oy
» . .
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and evaluation mechanisms. Monitor ng/evaluation/feedback
éuring uqilization‘is different from the same process in -
implemehtation to the extent that here the emphasis is more \7
on long term stable operation rather than short term, initial
testing and evaluation, and thus the design and developuent
of adequate feedback ann‘mOnitoring systems plays an important

~

-

role. .
, N . .
. )

e. Maintenance and Acceptance

LN

In oxrder to give the innovation a more Pgrmanent and contin-
uous capability in the organization after it has reached a
stable level of utilization, adequate measures need to be
taken to ensure that the techniques,'programs and systems are
maintained in working order. Organizational and operational
y " problems need to be continually dealt with and this implies
the need for a continugus.maintenance operation.
Alongside this prccess=is the gradual acceptance of the -inno-
.vation by the members of the organization. Though initial
resistance and obstacles may have been overcome earlier, it
'is only after :2§i::novation has been in use for some ‘time
that one can e and discuss the extent to which it has
been accepted in a positive manner by the members. This
final attitudinal issue is a critical one and depends to a
large extent on the degree to which the decisions, strategies
and structures associated with utilization, were undertaken
or designed with a view to the encouragement of long term
stable acceptance of ‘the innovation by the individualt\

.concerned.

f. Extension/improvenent/Additionai Functions

.~

Once the innovation has reached a stable level of

utilization and: has been operating in this manner for some °
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time, thareqnay arise: situations or needs which require the
" 4.
- extension or improveme‘F of the functioning of the innovation,
*
; or the addition of new functioms. -
. |

- In some cases, this may ultimately lead to the adoption of a
‘new innovation by the organization. Generally'this stage

g?aracterizes the period between innovations and constitutes
‘.“tgs key link that connecus this cycle with the next cycle

- of innovation. - Extensions and improvements might be contin-

ui g on the current innovation even as decisions and processes

taking place with regard to the acquisitionrand_adoption

f a new innovation. To a large extent what happens during

'§. stage determines whether or not the innovation is going

' o"e replaced or not. If the innonation cannot be extended

5 h 3

So far, wﬁhave*described the various sub~processes that constitute
the 3NEra11>IlU stage. Our emégasia has been on the detailing of the
constituent?nlﬁef these .processes and their implications in terms of
anqusis. n -this sense, the analytic dimensions thus far discussed-
have ‘value inly in their capacity as descriptive categories of the
'.I¢U fungtion. They still leave unanswened, or unaddressed issues that
r!l - the explanation and predictionfof I/U behavior, and the
transla iOn of these issues in tdrms of practical and tungible behavior
of the various entities involved in the process. The remainder of this

‘ section will deal with these issues.

First, we must look at how the different processes of the I/U function
influence (or are ianﬁencéd_B?) —conitextuil features. It is by examining
the nature of these interactions that we can better explain and predict
1I/U process behavior. Towards this end, we identify sets of process
characteristics; i.e.,_attrihutes of the I/U process, which are modified

¢

\

73
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\ or in turn modify congextual factors, assoclated with the.various
processes already described, a i&lbriefly examine their meaning for
the overall 1/U function.g

Secondly, in order‘to give our ansl§tical base further pr;ttical
relevance, we aqst look at the concrete entities that participate

in the I/U process, and explore (a) theilr characteristic structures

and attributes; and (b) how these attributes and characteristics \

interact with various elements of the 1/U process:

Basically, there are two types of entities that are of tmportance,

producer organizations and user organizations, and we shall focus our

attention on the characteristics of these organizations and the nature
- of relationships between producers and users in order to understand

how these interact with I/U processes.
\

-~

However, our discussion of these next two sets 'of analytical dimensions,

namely I/ﬁ Process Characteristi"’“s;: Producer[User Organizations, will
not be as detailed as the above dis sion of 1/u Processes. This

is in keeping with the illustrative and demonstrative emphasis of this
analysis. Thus, instead of exploring in detail the micro features of
' these analytical dinensions,-ae shall present some general comments

about each of the sets, and a listing of their particular components.

((2. I/U Process Characteristics . T ‘

Assoclated with the various subprocesses of implementation and® utili- C
zation are certain process characteristics. We may understand these ////A”—\\
as indicators, measures, or descriptors of conditions and constraints

which, in interaction with contextual factors, modify the behapior and

operation of the various I/U processes. In this sense,'they may be

nnderstood as those characteristics of the I/U process which 1link it o

up with contextual factors in an analytically relevant manner. ’ ‘ o

Thus, for example, an important characteristic of the pre-implementation/
~utilization process is the level and scope of producer/user contact

.1i32? .‘i
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prior to implementation. This factor will play a major role in deter-
minins the nature of the knowledge/awareness suybstage and the pfoblcms/
issues that emerge at this poin;,l Furthermore, the level and scope of
producer/user contact b111 itséffidepend,on contextual factors and

eonstrsints._

To give snot@er example, the process changes resu;ting from implemen—-
tation will have a strong influence on the way in which the implemen- .
tation process progresses and the contingencies it faces. Contextual
factors such as organizational resistance\to change and formslizatibn
of:. organizstional structure will in turn influence the types of process
. changes that result from implementation.

The various characteristics associated with the subprocesses of the
I/U function are listed below.
(a) Pre~Implementation/Utilization Characteristics _
(1) Level and Scope of Producer/User Contact Prior to

Implementation. ..
- (i1) User Information Seeking Style
(111) Level of Formalization of User Decision Making ind

. Evaluat}on Processes

-(b) implementation Characteristics
C (1) Level and Scope of Implementation Activities
(11) Technical and Skill Requirements
(1ii) Processual and Structurai.Changes Resulting from
Implementation :
(iv)  Adjustments Required by Implementation

(c) DUtilization Characteristics 7 - _ ,

(1) Scope and Level of System Adaptation Required for

‘ . - Successful Utilization

(i1) :-Conditions for Sustained Utilization

(iiij“ Structural and Processual Changes Resulting from
* Sustained ptilizetion" |

P ER
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| (1v)  Adjustuents Required*During Sistained Utilization
r’ y . (v) Constraints on Utilization '

L 4

3. Producer/User Characteristice

The final set of analytic dimensions are those dealing with the
producer and user organizations and their interrelationships.‘ The
characteristics of the 8tructures and methods of functioning of these

- organizations are important influancea in the succegs of implementation

A .and ﬁtilization, and an understanding of the various issues that are
important in this context is vital to successful implementation and
utilization. . . c,j v

j ¢ ' ~

It 1is nedeesary to .note here that whereas the I/U processes and

proceéss charatteristics described earlier are directly related to the

. I/u. featnre, producer/user characteristics are not necessarily as
o sirectlx connected, but still remain equally important since the

. practical outcome of implementation and utilization 48 to a large
extent dependént on the structures, strategies -and methods of operation
of the proﬂucer and user organizations. ~ LIt 1is for this reason that

\ we include producer and user characteristics as a necessary subget of

the #halytic dimenqions of I/u. .

For example, the ability of the _pProducer organization to train user .
organization members 1in the operation of the new innovation will be <f

a major influence on the successful implementation and use of the
innovation. Thus, it 1is not enough for the producer organization to

' provide training facilities for user members. It must also be capable

of effectively administering- the required trainidf\in the appropriate .

manner. .

To give anotper examp » the existence or non-existence of change
agents,! t}?ir
imization

the ease

.

-rior«experience, power positions and degree of légit-
f.
':g the user organization will be major determinants of

i'ohmthe innovation gains acceptance and is actually
h;
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implementad in the organization. The location of these change agents
e and the strength of the linkages between producer organization members
- :f . and such agents will also be important factors in this context. ’//
l Producer/u:cr characteristics can be subdivided according to whether
they relate (a) to producer organizations, (b) to user organizntions,
(c) to the relntionship between producers and users. However, a point
needs to be made abou: such a categorization. The distinction between
k producer and user organizationa is a funct%pnal distinc:ion and does:
_ not nec.nsnrily mean that the two are always different fromeach other.g
In many instances of innovation, the producer organization is the one
Hbich is also the user. This is particularly a common Gccurrence when
%” one unit in an organization develops an innovation which 1s to be used

-

by another unit.

.The importance of the distinction is im terms of the different problems
and issues that arise in each. Thus,.an organization in its role as
a -producer faces certain problems and decisions. The same organization,

in its role as a user, faces a different set of issues.

~

Finéllys ihe relation beﬁyeen producers -and users acquirea a broader
< meaning ihen‘aeen‘in rhia'context. Thus, producer-user relations does

not refer only to relations between two différent organizations, but

can also refer to internal relations between units within the same

organization.: I \

With these points in mind, we may now list the various characteriatics )

of producer/user organizations. o .
. . g ‘ ’ B “, | |
o . A ‘Producér Organization Characteristics ) P
. | ; B . _ )
a.- Producer Implémentation Capability . ,
b. Abi{ity to Train User Personnel ‘ -

c.. .Role of Key Producer Persomnel in I/U

e

135
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d. Service Capability (
e. Technical and n Resources '

-

£. -Produter Organigatibn - Environment

)

J B. User Organization.Characteristics ' PR

a, Barriera/Incentives to Innovation

b. User Implemantﬁtion Capability

c. Innovation intry Points

d. Role of Key Personnel 'in 1I/U

“e. Status Relations;ipa Among Innovators
f. User Orsanizatitn Structure

g ! "C. Producer-User Relationship Characteristics

a. Producer-User Communications Channels

< b. Past Experiences Between Producer and User

“b; Hierﬁrchical-Locations of Producer-User Linkage Points
d. Stability and Reliability of User Relation With Source
of ;q?ovation

¥
/4

This completes our discussion of the analytic dimensions of implemenf\ .
tatfon and Utilization. The three sets of bugh dimensions age:-
- 1. 1/u Processes ) o~
2. I/U Process Characxeristics

3. Producer/pser Characteristics ’ i ' r

and are summarizeh in Figure 3. Although this list of dimensions -
dtes ngt claim to be exhaustive if its coverage of all the issues in
I/U, it does provide a fairly representative and comprehensive per-

apective on this feature.
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ANALYTIC DIMENSIONS OF THE . .

‘ - ..'. w‘,
TMPLEMENTATION AND UTILIZATION TEATUR%;;
1. 1/u processes ® - o .

A 25;4Impiementé:f33(Utilizahibn Proceases

B Implementation

. S

C UtiiiZation Processes.

)

”

3.

2: “'I/U PROCESS CHARACTERISTICS
£s /U FROCESS CHARACTERISTICS =

F

A Pfe-Implementation/Utilizaton Characteriétips

B~ Implementation Characteristics

Y R T \‘ .
C _ Utilization Characteristics

. e

PRODUCER/USER CHARACTERISTICS

A Produéer Opganizaﬁion Characteristics.
. . . o

B User Orgagization Characteristics

¢ ,/—\A .
C Ptoducer-User Relationship Characferiq;ics

o

(Selected for intensive iﬁvestigatiog)

3.

Ta-
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IV. SELECTING AN ISSUE FOR CONTEXTUAL ANALYSIS-

N

As mentioned ear}ier, the major purpose .of this paper is to present
_an illustratiyve contextual analysis of a particular issue of the I/U 3
feature, in order~to elaborate on. how this method of analysis permits .
the development of a basis for theoretical and practical analysis with. |
regard to I/U in R/D&I. +This involves the development of a rich des-
criptive taxonomy of variables that cap be used by both researche s and
practitioners involved in I/U. For researchers it may act to provide a
. more. comp1ete description of ‘the I/U phenmnemOn in its context than has
generally been used. For.practioners it may" provide the basis for
' strategic decision”making as regards thevselection and pursuit of pro-
grams and projects; An initial elaboration of this system context with
respect to implementation issues in . Operations research has been e1ab-

orated by Radnor (1977) and_the present discussion is an extension and

development of this framework.

"
]

- We have selected for this purpose, the issue of "User Organization
aracteristics R ich has been briefly discussed in the previous‘
‘'section. Though to(a large extent this selection is arbitrary, we
do feel that the role and impact of user organization characteristics
. on the I/U process is a particularly useful iSSue to investigate in
depth in the context- of educational R/D&I ' HoWever, this is not to
.downplay the importance of the other d nsions, and we may:. reiterate
here that in order to deVelop a full.comp rgfive contextual analysis,
- a completi‘exploration of all the dimensions in Figgre 3 is necessary.

- 1. User Orgépization-Cﬁgractéristics C o o

User organization characteristics have been described as one set of

analyti dimensions of the I/U feature. It is necessary to note here




that alone, these characteristics ‘are neither necessary nor sufficient
to insure successful implementation or utilization. However, their»
N very presence or absence, and interaction with other contextual

characteristics, inf1uences the configuration of the I/U patterns

| » and processeﬁl | .
The six user characteristics described earlier, which are By no means
exhaustive, provide ‘a fair representation of factors found in the T

literature. While ‘they vary in the extent to which they have already
| been the subject of analysis and investigation, each is worthy of -

" further exploration, as noted in the following brief couments.

. . . .
M A

A. Barriers/Incentives.to Innovate . . o
- A o S , ‘

2 . . -

s o ck “All organizations are not receptive to innovation and such factors
. as organization structure, resource allocation, skills, inventory
and attitudes of members may inhibit innovation and act as barriers
to change. Also, the incentive schemes and structures can influence
’the success/failure of innovations. Incentives may be either;
intexnal or external to the organization. In the former category
S . 'wouij\he organizational rewards such as- promotion, salary increases,
| 'status and group esteem top management support etc. which accom-
pany “the 1nnovation career. ‘The 1atter'refer primarily to indentives
.- provided by the system to the innovating - ‘organization; e.g.: rants,

subsidies, tax relief, etc.

“B. User Implementation- Capability . | B
e - The ability of the organization, in ‘terms of its material and =
‘ human skills, to successfully implement the innovation is an = = .-

& : important factor. The incrqnsing rate, level ahd scope of
'innovation actiVities in brganizations results from and is an
impetus to the development of specialized personnel procedures,

J _improved coordination and control processes, and more efficient

. . .t ' . . .
1 ' RN
7
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' administrative strategies. 'These,specialiaed resources constitute
.~ user capabilities and their design and use are receiving increasing -

Gttention in efforts to rationalize I/U processes.

’

' C. Innovati,onEnt!;z &mits
While the. physical or structural location of a particular inno-

vation in a_given organization mﬁy be pre~determined, the initial
contact and subsequent negotiations preceding physicaf’implemen— .
tation ac vities may be extremely ‘varied. For example, the =
' nels of communication may be either formal or informal, :“.L

A .

or the init 1 entry point could either be in top management or .‘ oL

. in a functional unit. Similarly:bsuppliers, customers, board
members, boundary personnel (e. g2 purchasing and sales personnel)
and staff, may all serve as potential entry points for innoYation.

; The type and location of the ent int in effect sets the -
 initial conditions for subsequen processes and thus plays a major

role in the progress of the I/U process.’- o ' $:

L3

t-, ' o D..LRole of Key Personne17Qhag§giAgents 1n';/u
1\' 1 : '\‘.‘.}"
1/0 processes are seldom 80 routinized that the role of indivi—
d ' duals in influencing the acceptance or- rejection of an innovation
| can be overlooked. Innovations are often without similar precedent, .
follow non—routine I/u procedures, have to be implemented under
conditions of considerable resistance and have limited funds
available. The role of key personnel becomes critical in over-
s 'coming these and similar barriers.
. Of particular importance are the roles of "product champions", -
‘"internal entrepreneurs '» change agents and opinion leaders.. The
ifirst two terms refer to those indiYiduals who are willing ‘and

- © _ have the .resources to. follow and "push\%an innovation- through .
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>a11 the fbstacles,and barriers it is likely to encounter to the'

’ :point where it finally gains acceptance and legitimacy. , .

,

Thus, they overcome resistance,‘absorb'uncertainties,-resolve

'iconflicts, gather resources; encourage acceptance, and enhance
,successful implementation and utilization of, the. innovatioh. -

j SR "':V'J-*

/\@ v . _
Change agents and opinion leﬁders are imilarly important, except .
that their major role is to change<§&ti udes and create- favorable
conditiona for the accéptance of the innovation. They need not
necesear}ly be the "champions" of the innovation, but may: just

" be influential persons with'positivé innovation attitudes."AIso,

&

whereas the product champion generally belongs to the user organi-

%zatidn, the - change agent or opinion leader may be from either

the producer.or the user organization,-or from a dupport system;

An important factor in this context is described by Rubenstein .et al{'
(1967) and built upon by Radnor (19725, and deals with how innovative
groups sometimes go through a series of life cycles in becoming inte-

’ grated as an innovative forceginwthe organization. :Ihe significance

of this historical pattern is that behaviors and stratégies (of
genuine top managenent support) might have differential'impact and
relevance depending on the phase in which they ‘took place.

\

" E. Statua and Power Relationships

. This factor r!fers to the relatiVe,status of organization membefZ‘C;ﬁ

concerned with the innovation procees (and more generally.with .

the power and authority patterns in the ueer organization).' For |
example, what is the relative status in the organization of persons
-involved in knowledge production (xP) processes as compared to

those involved in knowledge utilization (KU) processes? What

Q:.
L Sl
~



_ are the relative power and status. diffe 8 between,implementing

and utilizing personnel, especially ; en they are in different
p . .

-

subunits? A N & ' “ . R
-Further, this problem of relative status extends beyond the
organization. For example, membership or affiliation'with a pro-l
4fessional organization may affect the status within the organi—
_ zation of certain individuals, and also may lead to different
. group pressures regarding an innovation. Also, members of producer
h 'organizations may ‘sometimes be perceived as having higher status
: ‘ - . than user organization members, which in turn would affect the ; ' .
interaction between the: two during}the\course of I/U.

J ] P
IFinally, the consequences of the adoption of the innovation for

how different persons approach the innovation and Teact to it.

LB e e ot .n; g

-Those whose "StRtus T wohld h§~adversely“affected would tend to be

i _ more resistant to the innovation than those whose status cwill be

enhanced. The degree to which the necessary changes in status )
- 'relations can be made without upsetting the Stability of the
organization is an important determinant of the exten& to which

the innovation is successfully implemented and used.

L3
@

F. User Organization Structure ’ :

o

This is the issue that we have selected for further in—depth
analysis. "The structure of the organization refers to the
relatively stable established patterns of interactions and
relationships within the’ organization, and structural dimen-
sions include_such factors as centralization, routinization, ’
couplexity and coordination. Inlgeneral the.structure of an

organization describes the level of bureaucratization and

rationaliza%ion of its activities, and determines to a large
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f o
extent the manner in which individuals and groups in the organi-
zation interact. with each other over periods of- time As far
as the introduction of an ignovation is concerned, the structure

C
T
A

of the organization may preqent obstaclesxto its successful
. implementation and utilization, especially if the innovation
\ 'requires a substantially different structure from the existing

4
- one. : o o >

e A -
D C

ince user organization structure has.been selected for, closer

focuSed analysis, we shall further elaborate on this character-

v

P B 4

istic in the next section. :- T S

- )
; In Figure 4 are listed the. six user organization characteristics.
' that have been described above.'; S

. T L . . (IS .. -
- - L) . -
: . RV X .

' ' Co LIRS A A
2. Narrowing {the Focus: User Org'anizatio'n Striu:-i:ureE - :
. . i . : ;:4’ , . M ' g o . L L
. , , R I BT . ;,

- In the previous section, we. had selected "user organization character- ~'>

'@i : istics as the subject for closer analysis, and we shad described _
- the general dimensions of this issue of the I/U function.' We now 0
, - . Narrow our focus further, selecting user organization.structure as
L o the particular emphasis ‘for further analysis. It sﬁould be noted :
however, that this selection is not meant to indicate any particular

importance to user structure over other aspects of user characteristics.

)

e A ’ . -

Ou major purpose is to present an illustrative contextual analysis :&};,%QE*Q
of/ the I/U function, and the selection of. the user ‘organization M

'8 ructuge for more intensive analysis has been made with this purpose h f'~;5
' in mind. R N R RIS =

We can, at this point, briefly indicate how weahave progressed from

our initial consideration ‘of the overall I/U funetion to our current

=

specific focus.on user organizaﬁioh structure., This will not only

. T - B . ,‘ " .
e N L3 o s . : .
- . ° N . . . Co ' 4 . . . . N . v
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. USEﬁ-ORGANIZAItON CHARACTERISTICS
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Barriers/Incentives to Innovate

User Implemeﬂtation Capability

" Innovation Entry Points

Role of Key Personnel/Change Agents

’

Status and Power Relatio&ships

6.

" User Organization Structure "*%} Selected fs;.FﬁfEﬁ;f

Ih—depth Investigation
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‘reader with a perspective on this issue n the cont
' contextual framework. N

8till have one more stage of\reduction ?o& hrough before we actually

-
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demonstrate the methodology that we are using, but also present the <<;'

As shown in Figure 5, our approach hgs been one of progressively
narrowing the focus of our analysis, and at the same time maintaining

'strong analytical linkages between levels. Thus we started with .

the general 1ist of features of the R/Di 1 system, selected I/U for

' special analysis, described I/U in-te $ of its/analytic dimensions

g °

and chose one for further investigation, and f ally arrived at our
present level of analysis-h 1.e., user @rgani tion ‘structure. We

commence the. analysis "and this will be 1t/ with in the following

' section.

s

PO 4

{ ’ [ . f’

A

.To return to our discussion of. organization Structure, this may be viewed

from several perspectives. ‘In current organizatio-%theory, a general

distinCtion is made between informal structure and Tormal structure.

(Ha11 1977). Mainly, this has been due to a growing .awareness that the

formal asgpect of an organization 8 q&tutture does not include those .

dimensions of’ the organization whichii a'ré less 'visible", more random, _
g

. and pertain to activities not direc y dealing with organizational

goals and objectiqes. This distinc on between formal and informal

' structures is not meant to imply a d&taightforWard dichotomy, but
" rather to indicate that in several instances, behaviors and situations

that occur in the formaltsphere cannot be fully understood without a

_ consideration of the informal aspects, and vice ve?ba.

r

Pormal_structural dimensions refer primarily to those'features'of '

an organization which are designed to establish the framework, pro-
.cedures and relationships seen as necessary to organization's stable
operation and growth. Rules, reguletions and formal operating -
procedures, along with the formal divisions, categorizations and
allocations that are established by the organization, ‘are included

in this category. . o

v P

L

.

1}4&57' S ijffﬁ )
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PROGRESSIVE REDUCTION AND

BPECIFICATION OF ANALYTICAL FOCUS

.

R/D&I SYSTEM FEATURES.I

/f-‘ - " ..' r l;.b. .

‘IMPLEMENTATION/UTILIZATION I .

@, . :
- | ﬁ;Ek\onsANIZAmION.anxAcrgRISTICS

e

, .
USER ORGANIZATION STRUCTURE ]

v

FIGURE 5




“,3ithis'is'a subtle distinction and is not meant to be looked at as a
dichotomization of the organizational structure. There is a strong

- 668 - ' B

i : . . v—\b'
. ;C’?

Informal structure refers to those patterns and features that” emerge

[ or are created either in reaction to the formal structure; or as

. alternative arrangements that address needs and priorities which are-

not considered or dealt with adequately by the formal organization.

.To a large extent, the actual types.of interactions that take place

on the informal level parallel those that occur on the formal level,

and often the only difference between the two is the degree to which
'these interactions and patterns are officially or formally recognized

by -the organization. Thus, there can be informal authority structures )

p——

and communication channels which work as well as, and in practice
are indistinguishable from, formal authority patterns and communi-
cation channels. At the same time they can be: non-parallel and
contrasting. ' ’ J{‘;”, I
Another important distinction that is made with regatd to. structural
characteristics of organizaﬁions is between the attributes of structures

ﬂand ‘the functions or processes associated with structures. Again, ‘A? 'if

relationship between the structural attributes and the processes of
an organization, with each defining and being défined by the other."
Thus, for example, we may-: speak of complexity as being a structural
attribute, and of coordination as being the function qr process associa-

A}

ted with complexity .and the need to manage this complexity.

& N . ‘ ‘
Finally, we maﬁ describe organization structure in‘terms of the over-
all patterns thqg&gharacterize them. Several models have been
suggested in the Iiterature with regard to this issue, and the one most
relevant to our present discussion is Burns and Stalker's (1961) conceptu-»
alization of mechanistic/organic patterns. The mechanistic organizatiod
is described as inflexible, rigid, and generally less likely to inno~"
vate'whereas the'organicrorganization is described as responsive, !

flexible, adaptive and more likely to innovate. Insofar as we are

147
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since'it'highlights in an explicit er the condition§>that‘encourage‘
of discourage organizational innoy 10
In summary, we may describe .

»

AS

. N

PR

o

zations in terms of‘

1. Formal Structures’
2. Informal Structures _
3. .Processes Associated with StructuresV ‘ ' .
4. Structural Attributes ‘

5.‘~0vera%} Patterns

. . P

'

Figure 6 presents the main features of these various perspectives on
organizational structure. -Each of these dimensions of organization

structqre can constitute the basis -for an extensive and meaningful

3 " For, our purposes, we make a further reduction
. ~ in the scope o1 \”sis, and focus on structural attributes of user

organizations as the specific topic that we will deal with.

)

3. Narrowing the Focus Further: Structural Attributes of User

Organizations

ét this point it is useful\to recapitulate the successive features
which have been selected to*reach a level of analysis sufficiently
narrow in scope to yigld a useful basis for research and policy analysis.
This’ process. is shown|in Figure » which is essentially an elaborated
version of Figure 5 with the addition of the final stage In the process
-'of reduction, i.e., structural attributes of user organizations.
- The structural attributes noted in this figure are described below:

T

'A. Centralization/Decentralization / : .
is refers to the extent.to which decision making and other
> : :




- 670 -

- USER, ORGANTZATION STRUCTURE -

lf " Authority Patterns
2. Powér Structure

3. Delegation of Tasks _
4. Vertical and Horizontal Communication Channels

[}
o

. / | "

1. Group Liaison Patterns

2. Leaderéhip Patterns

3. Informal Status Relationships
4. Communication Networks

PROGCESSES ASSOCIATED WITH STRUCTURES

Y 1. Coordination
2. Cooperation
3. Plahning/Decision Making
4.: Operation |
5. Coﬁtrol
‘ . ' : g
STRUCTURAL ATTRIBUTES ’ .
, 1. Centralization/Decentralization
) 2. Formali;ation
' 3. Complexity
4. integration/Differentiation Selected for
. l further analysig
PATTERNS | L | | -

1. Mechanistic
2. Organic

FIGURE 6

»
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ndmistrative practices: and respons‘lities axe concentrated
within one or a few units in the organization. or are distributed
‘ among several units. Centralization has serious implications for -
W the nature of communicatid'% in the organization and the types of
de i&sion making processes that take place. '

v -)
RR
o

Gen&rally, the degree of centralization has implications for the

ity and flow of informationein the organizatfon. A ‘highly

z;ld and centralized structure tends to cause members to adhere ’
s o\gpecified communication channels. During the initiation
o ' stagj of innovation where uncertainty and need for awareness
require substsntial information flows, this can have an adverse
.f;impacﬂ In fact, research has shown that less hierarchy of auth-

_orityl d more- participation in decision making can increase the
{information available to the organization and hence ‘increase
know edge awareness at the initiation stage.

jedse,
i I | )

4 5&
vl 5/
Durin , ﬁlementation, however a more specific line of authority

AL

and res nsibility is required to reduce- problems such as role
()

cqnflict and aﬁbiguity. And furthetmore, the-decentralized
‘authofity and dedision structures tend to hinder implementation

S because it is difficult for the organization to gather enough

;, influence over participants (Zeltman and Duncan 1977).

- A “5 L. } - ’
T B. Formalization“_). IR 2

)

o : o .
 This refers to the eQZent.to which formal rules and procedures.n
.«abbut'organizational activities'and behaviors have“been formally
and officially elaborated and expressed. Organizations that are
more formalized are)generally characterized by rigid bureaucratic
: modes of operation.' On the other hand, formalization tends'to
.decrease uncertainty in functioning QY providing specific and -

N

n"detailed -guidelines for: eventualities that arise. Though it

v would be argued,. and supported‘by much of the research, that



X K B — - /:%_ . . -
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successful innovation requires a realtively less formalized
struéture, during the implementation stage there is a lot to be . .
said in- favor of increased formalization. Radnor and Neal (l973) |
found that the successful implementation of operation% research f. ‘
_ management science activities in large industrial organizations e
\\“ was facilitated by the demplopment of specific. formalized pro-
cedures, such as long range planning, scheduling and regular

1';
¢ progress reports. - o C?

- . : ,
Formalized procedures provide both information and?specific
techniques which help organizational personnel to use the i

vation. A lack of these formalized procedures can lead to role

conflict and ambiguity during implementation.

C. Complexity _ , _ | - .

.

. This refers to the number of occupational'specialities‘in the

- . organization, their extent‘of”their specialiattiony the degree
of differentiation of task structure and the level of complexity
of- the technology being'used. ‘Organizations_generally tend to

" develop - increasinglylcompleXQQtructures as they grow and expand -
and as their range of*activities increases. In another sense,'
comp!exity may be understood:as- the necessary concomitant of-

. increased rationalization of organizational structure and activity. )

The complexity of an organization 8 structure is an important
factor -in the implementation and utilization process to the extent
that the actual use of the new innovation entails a confrontation

and coordination of this complexity in a situation of change and

_ uncertainty. The introduction of the innovation ma%,run into fﬂ
problems and obstacles that result from th ;staagggnmplexity
which 1s difficult to manage. Also, high dqu eﬁﬁ&&;can legd to

conflicts which hinder the process of implementation.

. ‘ X ot ) #.,‘A‘ﬂ% (
Alternatively;'implementation .and utiliz;iion may itselﬁ(lead to -
increased complexity by requiring more dirersity or subgroup

formation . : _ : ' - o
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D. Intesiacignszﬁg r_én\tiation S N s " .

- This 18 a structural contept that is somewhat'jm
complexity in the sense that a higher degree ofvdifferentiation

”is :generally associated with complexity. However. thia attribure

“has a greater relevance in terms of the organization's ability to
coordinate its various activities and manage its operations under

conditions of uncertainty.
Integration/differentiation generally refers to (a) the extent to
which the organization's structure has been subdivided into special~

ized and discrete subunits designed to deal with the wide range

.of activities the organizatiOn undertakes, and (b) the extent to

‘of uncertaintx..pd lack of coordination.

which the organization has developed coordinating and systegatizing‘
mechanisms and roles to enable these various ‘units to work together
towards overall organizational goals.” A highly differentiated f »
organization which doés not possess adequate integrative structuresf
and mechanisms is likely to run into’ seriqus dysfunctional problem31

)
In the context of implementation.and. utilization; which generally
require an orchestration and coordination of yarious units and
functions in tﬁe organization for successful innovation, the

issue of integration/differentiation is- of special importance.

A good example is® Sapolsky's (1967) study of innovation in depart-
ment stores.. . The objec&,was to introduce innovations in the form

of separate buying and*selling functions, using computers in
merchandising, and implementing sophisticated OR and 'MS techniques

" in merchandise problems ‘However, the diversity in the stores

- structural arrangements, their decent%ralized decision making ‘ ™

and the existence of a large number .of, equall situated subunits

(which in effect was an example of high differentiation and low -

integration) led. to - frustration of attempts to implement the 1&4 )

proposed innovations (Zaltman and . Duncan. 11977). B .

153
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V. BRIEF COMPREHENSIVE CONTEXTUAL ANALYSIS OF STRUCTURAL ATTRIBUTES
S . OF USER ORGANIZAIIONS o

J

The. analys s so far has followed a "reductionist" methodology. .On a

step-by-s ep basis, we have gradually narrowed the 5ocus of analysis

of ‘the I/U feature until we have reached a level of analysis which -
,; {is specific enough for an analysis to be manageable, yet still rich
. enough for meaningfulkpolicy analysis. This narrowing of focus is
mainly to facilitate the exposition of the application of the contextual
analytical framework through the in depth. treatment of one issue, and is
not meanL to detract from the ovérall interactive nature of the framework
Thus, it is as important ‘to look at the influence of I/U on structural
_attributes as it is to eXamine the impact. of structural attribdtes. on
I/U(e.g.: Bean et al 1975). Generally, even when such relationships are
dealt with, one is focused on to.-thé exclusion of the other.' To gain a

‘ broad action orfénted and comprehensive per8pective On this issue, it

is.’ necessary to take an integrated approach. -

‘The process of interaction withvcontextual factors must be exploredt
‘. inductively and deductively, from a theoretical and an empirical
.lbasis, and from the analyst 's experience as well as the literature
 The initial matrix of coﬁparative features as discugsed in chapters" .

One and Two provides the basis for a deductive ‘approach- to. )
identify contextual interactiong, as well as a starting point for

-1iterature search, theoretical analysis and empirical investigation.

- b

In the" context of this discussion of the implementation and utiliza-
tion function in R/D&I sy3tems, the basic\research question we are Ca

dealing with is:

' How do structural attributes of user organizations which influence
the implemEntation and’ utilization of innovations lead to varying

-.outcomes as a consequence of contextual conditions?

"Context" is-defined as the interactive effect of the whole set of

154 . .
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R/D&I system features. .To permit full analysis of the issue of
"structural attributes of user organization" in the R/D&I system as a
. 4
function of context variation, it would be necessary to interact ™~
this feature issue with each ofjthe R/D&I system features and feature

the set of research

issues.. That is to say, we would initially
and policy questions that emerge from the interactio of structured
attributes as an 1g [ with for example. historicall development,.

- environment, institdtions, ete. A_cogplete analysis a®ross every
feature of an R/D&I system cofitext would be.necessary to establish
a basis for a full contextual analysis} -This 1is illustrated in
outline form in Figure 9.

Figure § .Presents an illustration of how such a full contextual .
analysis could be done. It should be noted that this analysis does
not .claim to provide answers—but relies on the knowledge and exper-
ience of the analysts with the recognition that "the analysis is likely

to be improved through a series.of iterations as more is learned.
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" VL IDENTIFICATIOV AND SELECTION OF CRITICAL INTERACTIONS BETWEEN

. STRUCTURAL ATTRIBUTES AND CONTEXTUAL FEATURES FOR ILLUSTRATIVE
X ngmmcﬂvz ANAL}{SIS

'A éomplete and systematic analysis of each item in Figure 8 -that

[would be grounded in the literature is beyond the sé%pe of this

discussion. In the chapters devoted to the discussions of institutional
/ibases end of entrepreneurship (as a sub-issue within historical develop-
iment) we developed relatively detailed contextual: analyses using the
‘fcomplete matrix and then zeroed in on a more 1 mited set of variables
.:for intensive analysis and discussion. In this chapter we have elected
. to present this step‘in'an abbreviated fashion and to concentrate more
il of our discussion on the elaboration of the variables extracted from the
detdiled contextual review. This review was necegsary in order to focus
" “in-on questions of both_high priority and general applicability to the
R .iasue of structural attributes of user organizations. In this review we
attempted to extract those key issues which surfaced in the analysis in

; 4the sense of their being either critical or pervasive across many

dimensions of the R/D&I system context. L,
.'* .. 4 €
. 1:, Initial Identification of Critical Interactive Dimensions
v- : .ﬂv' - ) . .' . .

4"1Sin¢e a priori there is no reason why some structural attributes should
-“be selected over others, we examine the interactions betweqe the range of
;structural attributes and contextual features in order to identify
those which have the most potential relevance. This process permits
: ‘us to narrow our focus to a manageable yet relevant level and at the
v'ik same time maintain the systematic approach weﬁh,ave ta~311 along.

v \
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The micro level analysis of the structural attributes and their _ AR
interaction with'major contextual features is necessary to gain -
some notion of the most significant interactive dimensions. This

'is presented in Figure 8 . The interactions of most potential rele-
vance have ‘been indicated by crosses?‘~8¥/éiamining the relative
frequenciee of these interactions for different gtructural attributes
:(across rows) and By combining this with the analyst's own knowledge

‘hnd experience and with tﬁe priorities that emerge from the literature,

' we are able to identdfy a set of key structural attributes for closer
investigation. These are denoted by shaded squares in the last column

in Figure 8.

By the process described above, we have been able to identify the

most "robust" attributes of user organizations insofar as implementation/
utilization is concerned. Similarly, the most interactive or "robust"
contextual features (with respect to I/U activities) have also been
identified and denoted by sﬁaded squares in the lowest row in Figure 9,

L ’

v
o)

th

Taking these most robust attributes and features and combining them in
' a matrix, we obtain a simplified perspective on the contextual
'analysis of the structural attributes of user organizations in imple-
-mentation/utilization. This is presented in Figure 10. )
,!V
e
Again, it should be emphasized that this reduction process is “con-
ditioned by the perspective of the analyst. Theoretically, each cell
in, the matrix in Figure 8 is an area of potential relevance'in,

examining t impact of contextual features on structural attributes.

v

_.However, it is a basic assumption 6f_this study that repeated ex-
- tension, modification and utilization of this matrix will result
in identification of the critical contextual fegfﬁres. These may
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FIGURE 9 .
@ ”g. ‘o
CONTEXTUAL YSIS OF STRUCTURAL ATTRIBUYES: OF

USER .ORGANIZATIONS WITH RESPEGT TO IMPLEMENTATION AND
UTILIZAIION (I/U)

I. ENVIRONMENTS OF THE R/D&I SYSTEM '
Political and lagal factors influencing f/U
Legal requirements to install a pargicﬁlar innovation

Social and cultural factors influencing {/U ' A ‘p
Norms hnd;values foﬁ%(ér-against)rEtilizing a particular "innovation
Norms and values nfluencing the rate and scope of utilization

Economlc factors influencing 1/U - ' ' ) '
Funds allocated td the utilization of particular innovations
1I. HISTORICAL DEVELOPMENT ’
Institutionalization of I/U processes

M

Impact of development phases of R/D&I system on I/U

Critical events in the establishment of R/D&I systems insofar as
. they affect I/U .

. Development and critical level of 1/U skills to maintain and
~expand rate of utilization of innovatibns .

. Establishment of specialized services to flacilitate I/U processea
Time effects

. On diffusion patterns of I/U : > oy

. On ident#fication of problems in I/U ;
.+ On routinization of implementation pxocesses -

. On extent of utilization of innovations

III. . GOALS, POLICIES, STRATEGIES
Producer/User- differences in goals/policies/strateglies with respect to I/U

Differential perceptions of goala/policies/strategies with respect to.
knowledge utilization within user organizations : ,

Differential perception of implementing and utilizing personnel with
respect to innovation -

~ 1359
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figure 9 (cont.)

1v. INSTITUTIONAL BASE (NETWORK OF INSTITUTIONS)
Intef~system linkage with respectﬁtogl/U”

Producer/uaer linkage patternsiduring I/u processes

Extent of user ability to work with a variety of producer
types during 1/U , '

Extent of producer . ability to work with a variety of user
types during I1/U

* Extent of producer and/or users t vork with support systems
during 1/U %‘ upp\\_’/y

Interface structures . and liaison arrangements between
producer/user/support systems .

Relative scope af resifﬁﬁlbility of producers and users in 1/U

Relative amount of initiative of producers and users in I/U
system N

Extent of producer/user contact ‘prior to 1/U

o

Intra-system configuration with respect to 1/u

Interface structures of subsystems involved in I/U

e

Charactegistics of I1/U activities

. Specialization
« Formalization
"« Complexity

. Routinization
«. Redundancy
Seriality

Submit interdependence o
R/D&I gsystem functions with respect to I/U

» Extent of cooperative (and competitive) efforts among
institutions regarding 1/U

Extent of cooperative (and conflicting) efforts within.
idstitutions regarding I/U . o
Primary loci of I/U activities in R/D&IL system L

- R/D&I system decision processing relating to- fYU activities
o

. Producer »
‘e User E
- Superordindte/coordinate/subordinate systems

R/D&I system communication network for I/U activities

R/D&I system authority and. influence patterns which affect
1/U activities
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" Pigure 9 (cont.)

* . v
Relative status of I/U activities in comparison with other

R/D&I system activities '
Group Processes in Relation to I/U
Dependencq of I/U oﬁmérpup versus individual actiiity

o

) Specialization of a single group fegarding I/U.
¥ ‘activities '

Sequential activity of several groups regarding I/U
activities :

Role of I/U of innovations in growth, change and development
patterns of R/D&I gystem and its component organizations

Integration and differentiation of I/U functions in the R/D&I.system.

~

V. NEED IDENTIFICATION
Need identification processes as they influgpce I/U activities

Extent ‘to which structural attributes of user organikations are
*  -taken into account in identifying the peed for a different
approach by users . -

—

Extent to which structural attributes of user organizations
are recognized in translating needs into innovation re-
quirements . . ’

Linkage between need identification activities prior to, during, -
and following I/U activities -

‘Locus of need identification process

Extent to which I/U activities serve as a source of need
idemtification , \\v e '

Need iden?ification process charécteristics o ' ®

L . , o
Extent of communication gaps between need identification
processes and I/U processes P

. Extent of separation (or oyerihp)jih need identification
and I/U procedses S

* Relative specialization 6f'organizationa1 structures for
need identification and I/U -
Need identifiers i -
Implementers as need identifiers ‘
ﬁ}{fering characteristics of need idéntifiers and implementers

. Level of specialization »
- Level of education and experience
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Figure 9 (comnt.)

VI, GENERATXON/RESEARCH
Search process characteristics

Extent to which I/U activities are examined in the search
for innovation opportunities, ideas for innovations% or
wwodifications in innovations '

) )
Ability of personnel involved in I/U activities to identify
+« innovation opportunities

Research JIOcess Ehapgcteristics

Relative level histication and crealivity of research
and I/U activities ‘ . ” e : y

Commonality of knowledge base and sources for research
and I/U personnel - -

Extent to which user requifements, including structural
characteristics, are taken into account in research actlvities

Locus of idea generation activities

. Internal to user
- External to user

I/U requirements for céntinuous linkage with idea generation
capability '

VII. DEVELOPMENT ,
%roduct and'procéss design and engineering réquirements

I/U activities as design parameters

’:’Mbdifigatibns in current innovation
.« ‘Modifications in subsequent  innovations

Customizing of innovations. as a result of individual yger*
I/U activities - . .

Pilot gcale operationsv(PSO), prototype development (PD) and testing

.

‘procedures (TP)
°

e Need:for user igvolVement a8 a pre-~implementation activity
PSO, PD, and TP as methods of initial implementation

User organization structures PSO, PD, and TP

Uniqueness of target user when Producing and using innovations
are done by different organizations ~ ' :
7 .

Devglopment process characteristics in relation to I/U activities

Relative level of technological sophistication of gevelopment
and I/U processes :

N
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Producer/user interaction patterna between development
I/U activities

~'" « During development'
. During I/U ‘ 7

;" Locus of development activities

» . Internal to user .
U " + External to user

’

VIII. PRODUCTION .
Production processes - .
Edtent of feedback activities from I/U activities to production’

Flexibility of production process to incorporate feedback from

I/U activities
Process characteristics

Relative amount of standardization in production and I/U
activities ., .

Cost of I/U activities relative to production costs

Relative level of technological SOphistication of production
and I/U activitiEs ‘

Reldtive rate t:echnological change incorporated in product:ion
and I/U activities

Use of multiple sourée,of prodpction'for innovation comments

¢

IX. MARKETING/DISTRIBUTION[DISSEHINATION/DIFFUSIQN

Merket research ol
Assdssment of user I/U capability in determining product
requirements
Assessment of user needs for the innovation

Marketing . s _

Implementation activities during test marketing

Adjugtment to user organization structure during
implementation

2 Design and development of producer services for
. implementation

Producer/user liaison reletionships during test

marketing ,
ﬁ ¢ - . ‘

< 163
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Figure .9 (cont.)
: R
Customer Services _
User gervice requirements for initial implementation
) ,

User service requirements for sustained utilization

Distribution -

Relative emphasis on service during I/U activities by
alternative distribution channels

User organization structure as a determinent of. market

segmentation
Technology Transfer/Diffusion * .
Technology as a determinant of I/U requirements -
‘ . ‘Impact of I[ﬁ'aCtiGities on diffusion pattern
. .+« Facllitating diffusion
< ~ + Inhibiting diffusion
X. ACQUISITJON

Structural characteristics of the user as they affect the relationships
between acquisition and I/U activities

Special%gation of acquisition and I/U activities
Separation of acquisition and I/U activities ¥
Communication.channels'between acquisition and I/U éctivitieé
User organization structure as a gource of innovation selection criteria
1/U capabilities to deal.with change . '
" Formalization of procedurgs governing introduction of innovations
XI. IMPLEMENTATION AND UTILIZATION

Pre-implementation/utilization processes

Knowledge/awareness of organization structural constraints
in search ‘for innovatiuns

Organization structure as a factor in attitude formation with
respect.to innovation e - : .
Decision processes

Routine/non-routine decision-making structpres

Formalization of decision-making structures

- 16,



Figure 9.(cont.)7 f.iﬂh B
Pre~imp1ementation/utilization process characteristics

Formationalization of producer-user interface structure

Structure attributes of user information system -
Implementation o . ~ ' :,- - '
Structure of implementation capability

: : . . -.Degree of specialization
H# o "+ Degree of integration
' ' -+ Extent of openness
. Evaluation and feedback procedures
) c Intergroup interface structures

Process characteristics v L

;.Impact of - technology being implemented on us
,organization structure . .

. 'Organization changes resulting from imp
- Interdependence of implementation and utilization activities
"Adaptability _fl-*:ifﬁl-‘,. T
.‘Changeabili;y . -.:fi;' ,fﬁ._ L t - 2
Utilization | |
Structure of subunit utilizing innovation
Flexibility/stability .

"mentatiod'process

S Centra1ization/decentralization T . ~
T S . Complexity o T b, - o ’
T, Formality/informality -*',-c.“ ' g
s . Intergroup “interface structures= o L,
' .« Specialization - - » . S L
ST .« Integration- . - . I .
RE LT . Adaptability - U L. ..
2L, Changeaﬂility S S

Process Eﬁaracteristics

' Impact of technology on user organization after‘sustained
utilization ' e

Organizational changes resulting from utilization process

User organiZationél characteristics influencing implementation/

o . utilization Processes . .
) Organization structure as a barrier to innovation : o s
oo . S Organization structure as a facilitqtor of innovation ég

o > Innovation entry points as a function of user organiZation
‘8tructure .- - -

Centtalizatiqn of decision-making authority

(L WL N i Loci of external contacts’ in user organization

bt
-~ :




Figure 9 (cont.) T

]

Seriality of these functions in specialized units '

. s 'Structure characteristics of user. capability to select,'
- adapt, utilize, maintain and modify inqpvations

' Balanced development of these capabilitles

_Structural characteristics of users ‘as a function of adapter
: categories - .

- Innovators o - :
< Early adaptérs S ) : e
. Early majority o : R o e
"« Late majority LA
+« ‘Laggards e

‘Reinforcement of change ag nt‘activities by specialized
_-organization arrangements o

Legitimating of changeab ity in specialized staff
organization S _ :

Organization structure as a sta building (or detracting)
factor for implementers and/or ut_lizers of “#ahovations

Location of implementers and u izers in o .
organization hierarchy o ’

Relative status of implement S\Qnd utilizers
Producer characteristics influencing organfzé/ion of user implementation/"

Utilization
: Producer ability to develop user organization angipersonnel
during in ementation =\ -

" Producer capability to provide continuous assistance to user
organization over a period oiégestained utilization
~ L

~

Producer/user relationships :

‘ Interface configuration and’ liaison relationships between. user
and sources of information during I/U activities b

Inter—organizational arrangements between users'and_producers
" during I/u ‘ o E

Permanence of relationship

b

“Prior Utilization of particular user,, 1"'li'm::er rElationship
‘ o e Lo
Formalization of relationship L “5;: Tk

_ Differential in level of development qf user ‘and producer
' organization ‘ - . . . :

_Specialized user and/or producer interface arrangements,

- . specilalized anizations, liaiso argangements, '
communicationschannels or authonty patterns, established
during I/U activities _ Vi




" Figure 9 (cont;). o

'xn.' EVALUKIION RESEARCH

. User organization structure as an evaluation criteria

As a factor influencing success Cor failure) implementation'
pr utilization process : . _ . .
As a factor determining future innovations requirements'

As a)factor suggesting or requiring modifications '

¥ _ .

: o . In the organization : -

. In the innovation . . .- o L

v

v o

XIII. SUPPORT SERVICES »
" User linkage with support systems

f.'During.implementation
-+ During utilization '

R User ability ‘tor utilize .support systems

« During implementation
. During utilization

XIV. ADMINISTRATIVE PROCESSES -

‘Relation to superordinate system administrative processes to I/U
processes in user organization

. Policy formulation functions
-+ Authority and ¢ontrol functions
. Planning and facilitative functions
+ ~ « Advisory and consultive functions _ o
< . Communication channels .
. Organizational linkage to- I/U activities

Relation of coordinate system administrative processes to I/U processes

o

‘Advisory and consultive functions

Information distribution. functions’

.u.ﬂCommunication channels . :
.Lprganizational linkage to I/U activities

Relationship -of intra-organizational administrative processes to
I/U activities . .

; o Lﬁd%age between administrative elements of R/D&I system
‘lw_jprior to I/U:activities with 1/U activities (see also '4'

B2 2

—

Priority assi@ﬁed to innovative activities of th type under
1 eratif g : 1

v




._Figure“g’(cont;)viﬁ'
Recognition of,importance of I/U activities

Assignment of risk to organizational units during’ I/u activities
Provision for development of specialized peré%grel ‘for I/U

_,"ea;tivities

Utilization of specialized ‘management techniques to improve L
I/U processes':_ _ ‘

IR Accountability for- I/U activities
_5')“r.»f Respons;bility for I/U activities . - N
! Qg}h?%f Establishment and utilization of specialized procedures to monitor

—

R control and evaluate I/Qwactivities
- Coordination of I/u activities among rglevant organizational
) ot subqnits :

,Specificity of rulés and_procedures
Degree of participation in decision'
Degre J
‘H erarchy of authority B
H mogeneity of decision ‘making

/U subunit representation in decision making process
Centralization/Decentralization of decision making structure

i - System design and development

ent to’ which I/U activitfes are explicitly designed
rsus evolved) ) “3?

. Provision for changing I/U activities as a systematic
basis _ D S S )
' ‘ - \ T . : S -
- XV. PERSONNEL BASE _ s S .
Specialization of I/U units withurespect to personnel base and training

'Organization status systems between implementing and’ gtilizing units
Skill mix/mass required for implementation < =

‘Specialization of I/U personnel ‘ o7 _

Local/cosmopolitan orientation of I/Uu personnel - PR

Differences in characteristics of implementing and utilizing units
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Figure 9 (cont.) - .- S
/
XVI.  FUNDING
Characteristics of funding process which influence I/U activities

Adequacy of funds allocated to I/U.activities e
Regularity and stability of funds allocated to I/U activities
Regulations Boverning funds to I/U aotivities . :
: g ; Responsiveness of funding system to changing I/U.needs
Organizational . constraints in. the allocation of funds to the
1mp mentation, utilization, and maintenance of innovations

Participation of 1I/U personnel in determining budget governing
their activities

Flexibility of budget procedures to changing /v requirements ‘

'b:etary process in user organization

~

'XVII. INFORMATION FLOW S |
) Structural characteristic¢s "of user information networks during I/U

ocess ' ; ’\
. @f Information channels -

« Availability
. Utilization ° ,
. Performance characteristics

- Information dissemination patternms

N
-

\xyxn INNOVATIONS | R o T

(Decision making structures required to initiate implementation of
different ‘types of innovations

- &
. .. Optional ., - R : >
..« .« Authority '
"« Collective
. Contingent

Organization attribute as a factor influencing the type of inndvation
implemented . )

. Complexity : \
. Size

- Centralization

.. Formalization

. Ratio of professional to non-professiohal : oo
.. Cohesiveness jof group membership = . ™

. ﬁomogeneity f group members

. Interperson relationship

. Technologica processes

’.
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’Technological level of inhovationm' va isygorvklv,ectivitiesf ,

Current state-of-arts: releuant—to innovations.
science versus ”arb" in I/U ac;ivitieS\ ,
3 :Q":

', . Reliance on
Innovation attributesgwhich influence the I/U,procesées ?'$'
" _f o'

g .
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Juplementation , C )
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. Terminality S
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. Public versus privacy R :
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. Susceptibility to successive modification
. Gateway capacity N : -
_« Gateway innovation. '
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be identified by a synthesis of past research on 1/u activities,b
by an extension of findings to related matrix cells, and by de-
duction or'induction from the'matrix. In all cases this process

, also results in a basjis for further research.

0

N\
'The critical structural-attributes t;at ‘have been identified by

this process are: ‘ '
1, Formalization -
2. ~Int'e‘gration/Differ’entiationJ
3. Routini tion . ‘ . .

1 4. Institutionalization - - _ .
‘5. Complexity

6. Centralization/Decentralization

S B . + ‘
The ¢ritical contextual features similarly identified are:

. 1 . Instz:t\i-@s . .o . . v - L ) . . .
2. Impl ntation/Utilization T . ' -
3. Administration ‘ o . B

4. Innovation = o .

2. Selection of A Subset of Critical Interactive Dimensigng?gf Structural
Attributes and Contextual Features for Illustrative Analysis. . .

]

L.

- Figure 10 includes &all the key interactive dimensions of interest to
our analysis.‘ This .provides a basis for the formulation: of a variety
of topics for more intensive ‘analysis, with each row, columnwor ,box in
the matrix being a &teﬂﬂ‘.al area for inquiry and analysis., For ex-
ample, "institutionalization of I/U processes" can be examined in terms
of any or all of the eontextual features. ‘A given contextual feature,
such as "administration" can"be examined in terms of all thé indicated
structural attributes., Finally, one could. look at a specific inten-

. action, for example the relation between "formalization" (a structural

attribute) sand "innovations" (a_contextual feature).

\:2\. . < ‘
/
-
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STRUCTURAL
ATTRIBUTES -

Lo.»

Fd%malization . ' _ . -  ﬁ€;4!3j'"
" Integration/
Differentiation

Routinization® : : ﬁf

xR .
Institutionalization

Cdmpleﬁip&i o - v _ o B

Centralization/
Decentralization

., / - ‘ )
IDENTIFICATION OF KEY INTERACTIVE DIMENSIONS BETWEEN .
' STRUCTURAL,ATTRIBUTES. OF ~

USER ORGANIZATIONS AND CONTEXTUAL FEATURES “™*
c ' N N

. | FIGURE 10 V. :
* ¢ 5 ’

N
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ﬁowever, each of the contextyd’ features listed in Figure io'cen<
itself be discussed in moregdetail. For'exeﬁﬁle, "Instituthbns"
deals with (a) intersystem linkages, (b) 1ntrasystem linkages, .

(¢c) R&D system [functions, etc. This added detail permits a more o
specific set of interactive dimensions to be selected and so in )
Figure 1l we repeat the matrix in Figure 10 but with the con-

textual features described in more detail.

The shade;’:a'rea:s in Ei—gure 11 denovt:e'.‘the particular topics that we
have selected for our illustrative - analysis. In the process of our
analysis thus far we have greatly reduced our focus of analysis-
to a level of 8reater APecificity. It may be argued that such a ' .
micro le e1 of analysis has 1ittIe utilﬁfy in terms of the general
prohl ‘of 1/0. Our contention is that“such a micro-analysis,
insofar as it derives from a broad and general systems perspective
of .the R/D&I colffext. anﬂeprogressive levels of reduction does not .
103ed“si§ht“ of the overall system’ andebecause this process of re~’
duction permits an identification and S&Stematic analysis of the
key critical factors in the process, has significant implicatlons
in terms. of research and policy use.- '

4 . . ‘ .
From F Lg ure 11 we may now draw out those topics that we have selected
for illustrative analysis. Flgure 12 summarizes these toplcs and also
includes the particulardQ;b issues of eath of these top qs that we will
be looking at. The matrix in F Figure 12 thus’ ﬁresen- : '
of dime .:259 and 1ssuesLthat we are now concerned{”i
‘The sub issues that have been listed under the main contextual h2ad:
are defined andﬁaiscussed below:

“

» _ .

. Those user activities resulting in ‘the initiation of the innovation
process. o ' . -
Knowledge-Awareness : -

Attitude Formation
- f .

Deci\sion to Adopt .
. . v

S 5 S



»

INSTITUTIONS °

. +|Intersystem <
1. |Lidk&kes -

Intrasystem .

2.~ dLinkages L : ' ‘

" |R&D System - ' g

3. |Functions ) e S

IMPLEMENTATION/UTILIZATION | : - I _

1. jPre I/U Processes™

Pre 1/U 4( R _ . i
2. |Characteristic ' - _ oo
- |Producer- '\  ‘ . ' .
3. |User Relations

ADMINISTRATION . \\\\\\

1. Superordinate”'

2. |Coordinate

- 3. {Intra-Organizational

INNOVATION

T+

, 1. JAttributes 1 o _ . .{

] ' o '
- , X X X X
2. |Type o o .

. ' Lot -
3. |Perceived Aﬁf?ibutes' : ‘ iy

&

KEY INTERACTIVE DIMENSIONS WiTH~EIABORATED CONTEXTUAL
FEATURES AND IDENTIFICATION OF TOPICS SELECTED FOR
ILLUSTRATIVE ANALYSIS

" FIGURE 11
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'1’ - i : ,Structurgi’Attributes

V2N

[e]
rh

1/U Processes:

[

A)

-

<4
~

Formalization -
Complexity
Centralization/
Decentralization
.Intggration/_i
Differentiation -

omparative Features of
ontextual Analysis : _ . o

qu I/U Pipcess .
EKnowléﬂge/Awarenes

Attitude Formation
Decision to Adopt

Intra-organizational _

Adninistrative Processes

Decision-Maker Characteristics
oal Orientation . ) .

Iy -Time Perspective & . ) . .

Interpersonal Orientation ' )
~ ~Sub~-unit Membership ) . ~ B
-Openness '

InnoYations
Attributes . . - o
-Technological Level - - .,
-Programmed/Unprogrammed

Types

-0ptional

«Authority ./
-Collective \
~-Contingent ' ' R

o/

TOTAL ARRAY.QF SELECTED INTERACTIVE-DIMENSIONS
FOR_ILLUSTRATIVE CONTEXTUAL ANALYSIS _

- FIGURE 12

/

lis
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‘ . .
B. Intra-Organizational Administrative Processes \

-

_1

‘

~
Refers to aill user in-house management procesée§ such as de-

cision making, planning, organizing, coordinating,'qontrolL
ling,sevaluating. e v 3,
- : 3 ‘

a., Decision Making chéracteristics

Focus - Point in the organization where an individual or
group makes a deciszon. ,

Flexibilitx-- The ease with which a decisi;n structure can
be modified. , - '

Hierarchy - Extent to'dhich'decision structure is organized
in a clearly defined chain of command. ’

' Re-configuration - Extent to which decision making structure

e is re~formed to make a different type of decision, i.e., .
adoption; acquisition, implementation, and utilization.
Information Flow - Communicatloﬂ of intelligence, facts, or

T data which are used as inputs to the decision process,
Uncertainty Eaced - The extent to which there is a ‘lack of

conwiction,babsence of evidence, or lack of certain know-
ledge such that'a decision can only pe made on subjective

probability estimates of outcomes gf events.

.Participation - Extent to which inclusion in the decision

process is shared by organization members.

“*'b. Deeision Maker Characteristics

’

Goal Orientation - Extent of differences in decision.daking ’

premises as a result of membership and identification with
an organizational sub-unit. ' C.
Time Perspective - The length of the period considered by

the decision maker in evaluating decision premises and )
outcomes.
Interpersonal Orientation - The manner in which organiza- °

tion mémbers relate to each other; primarily in terms of task

versus group and personal versus impersonal actions.
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. Sub-unit Membership - Belonging to a formally designated

functional'sub-division of the organization on to an in-

formal group within the organization.. .

Openness - The degree to which decision makers are oriented

to activities, events, and inflhences beyond those currently
'v included in the objectives, policies, and programs of the

organization. t

A

C. Attributes of Innovation

Attribute - A characteristic or description of some quality or
dimension of the innovation.

Technological Level - The extent to which an innovation is
based on scientific knowledée'qr is designed, engineered, and

produced according to scientrific principles or based on con-
cepts, techniquesi@nd methods derived from a scientific base.
Programmed/Unprogrammed -.The extent to which the.process of
innovation can be routinized, i.e., a pre-set patterp eeteB-
1ished which can be replicated when similar conditions arise.
Unprogrammed innovations are those which are unique and re-

quire specialized I/U procedures.

K D. Innovation: Type

zzgggi- This refers. to the type of innovation based on the
adopting unit. (The followintssification scheme was
' devisedvby Rogers and Shoemake 971, pp. 36-37). - ) /

Optional decisions "are made by an individual regardless of

the decisions of other members of the system{ Even in this
case, the individual's decision is undoubtedly influenced.
by the norms of his social system and his need to conform to
group pressures. The decision of an individual to begin to
‘\1' wear contact lenses instead of eyeglasses, and an Iowa
; farmer's decision tq adopt hybrid corn are examples of op-

tional decisioms.”" . ‘ .
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Collective decisions "are those which individualg‘in the
social system agree to make hy consensus. All must conform
to the system's decision once it is made. An example is
f1uoridation of a city's drinking water. Once the: community
decision is made, the individual has little practica¥? choice
but to adopt fluoridated water." !
Authority decisions "are_those forced.upon an individual by

someone in a superordinate power position, such as a super-
visor in a bureaucratic organization. . The individual's
attitude toward the innovation is not the prime factor in his
. adoption or rejection, he is simply told of and expected to
comply with the innovation~decision which was made by an
authority.- Few research studies have yet been conducted on &
] this type of innovation-decision, which must be very common

"‘organizational society such as the U.S. today."
\gent decisions "are a choice to adopt or reject which

can‘be made only after a prior. innovation-decision. An in-
4dixidua1 member of a soclal system is free ta’ adopt or ot
to adopt a new idea only after his system's innovation de-
* _ cision. A teacher. cannot adopt or rejectsgﬂp use of an
overhead Projector.in his classroom untﬁﬁ‘the school system
.has decided to purchase one; ‘at that point the teacher can

Ve

decide to use or reject the overhead projector."..

e
el

e
Thus far our major objective has been to demonstrate how the con-
textual analytical method 1s applied to a specific prob1em (in thfs\
case 1/U), and how the focus of analysis is successively narrowed
to a point where meaningful, context specific and policy relevant

analysis can be undgrtaken.

J
.

‘E have now reached the end of this stage of the paper. We have
%hown how the selection of a particular subset of interactive di-
mensions of structural attributes and contextual features is

carried out” and.we have e1aborated\on the details and specifics

-~ of this subset. e
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& In the next sectiofe take thls subs(t nd
"'+ actual analysis ‘that can’ be . carried dut once this ‘stage is
'& ?-i | reached As we hawe been maintaining all along, this analysis; =
“Adds ptimarily illustrative n natyre - to give thgareader an
o ﬁ idea of how the contextual’ nalysis can be .applied to.a par-
o ‘ticulaf areh or situation. Thus, no claim- to completeness is -}
mide, HOWever,‘even when carried out for the purposes of
i11ustration, the richness andxdetadl thé such an appreacﬁ\>~

BT ‘.xrlv

3;} provides is- quite evident.
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\ . mugmx. ATTRIBUTES ANﬁ CONTEXTUAL FEATURES‘{* ST oo
) . ‘ _,'_'MJ &,‘5\ . ’ .

2 Analysis is possible in e@gh"'int;ersection in the r’uw.t:'rix in
fFiggre Y. We shall follow the strategy of taking‘ bach of
the structural atéributeSJQ umns‘} ‘one at )a tim .,‘ and -

c’ea.’]-.ing with the various ﬁ%k ;that miuteract .
w:[,,t;h it. Our’ treatment will as always > bﬁi“tzlem_ red.b' iy

extual i8su

~ -

5 o issues énd factors whose: examinaﬁ:l.on
vide more valuable iusights for both}*req ar
R

1. Formalization; @ x

Figu;e 13: show i;he ous issues t:hat .
ntera

Fry
in» t:erms of the ion with t?ld* at
i .formalization- -j"*‘" " ’ !

. s
~: the orgaﬂizatio‘ﬂ ﬁn foll.owing.speciffé ,rules and . pro-

~ K ée d ‘Q‘s in,perfomj_n&j%ne s. job fthis str:zk,ut{l charac-. ;

o / . teristic will uSually ‘act to. facilitate t mplementétion .
' a'ngl utilizzation'v How\e;er, in pre-I/U activitiﬁs, espe- . , T«

.cially the knowledge‘-awareness stage,tge assumption is that .
4' .

-

strict emphasis on rigid rules a.nd pr’ocedures may proh:.bit ;
organizatiqnal dec:l.ston makers from seeking new sourp€s of

.

i information.. There is simply less opp £y f°r them ‘to

beCOme more aware of,potential innovations or to idkntify

orgamz@onal performanee] gaps. Moreover, in those in- |
o E
, , stances when performa.nce gaps are identified rules and.

' ';-,_,' .we ‘.' ) ?'~«- ' R .. . T ‘-
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L 'procedures specified by the organi ipm

'{g tion might be most appropriate at the initiation phase e
: bacause it pernits grqater information flaw, whereas a ‘
higher degree of formalization.ma¥~be more, apprOpriate

ing the implementation phasa. During the initiation

the organization needs to ‘be open and receptive

to :j&\gourqes ofginformation and alternatige.opportuni-

_ The rules’and pro:éﬁ;res of; a\highly formalized | .

: b :

8 openness.

group." In addition,
p 140) n?te,-

» .

' sp‘c :

go.fac1{ ¢ impleméntation) . Yo g‘ roq dures o
/0 y 3 ﬂion’ P
pro-" :

,fytivicias. Apparently“ the “formalized procedures
hey idéntifigd provide both information d specif-~
”'techhique that fécilitate the organiza pnal
\:-nnel ] abilityAto utilize the innovation. - B!




] "333';' These differingi ‘”'ements for formalization pr}*on to

— involvad in both the init:.at:f.dn and imp

/ i to’a dilemma. for the manager and the
designers ogbprga.'izations--so long as our general level
bf formalization 1s maf¥itained throughout the organiza-
tion.‘ What is agparently required is a lower level of
formalization during initiatal.on and more formalized pro-
cedures for I/(U activities. -
To the extent that the same individuals groups are ]
Ignentat)ion/utiliza- i
“tion phases, the need to. alt;ernate between operat:.ng
styles poses an additional .pgoblem for organization mem-

bers. That isg it becomes necessary to ope;faf:e and

3

In any case, organ tions will differ in the success
they experience in I/u activities to the extent that an
appropriate level of formalization can be attained in both

5 VI/U and pre-I‘/U activities.,,ﬁ
~.‘_‘ o r
-Intr’eorganiza'tional» Adminﬁrative Pﬁce‘sses
ey ] -y, - ’ .- '?’) - - ) ﬁ"
‘ ’gf ‘ , .
'a.. Detimion Making' Characteristics = . _ .
. . . LY ‘%}- . ‘ﬁ : » [ F{;ﬁ, Y
Locus -~ In organizations . .the decision to adopt&an o
innovat‘lon may be made {n a different sub-unit ’than - )
the sub-unit in wl}ich the innovation is implemeﬂ‘ted %

and utilizgd Therefore, it is essential to 1dént

" the locus of dec%sion ma.king whi.ch corresponds tog ,
various stages of the innovation process. TFor example,’
the,;fur' mer th’e locus of. the adoption qj;::.si nt 18 ‘from

- the I/U_, “nit in terms of a hierarchy of authority, in-
' ' % .

i T

-




e

. tervening functional sub-units,‘or geographically dis-.
. o tant headquarters s the more compensating organizational
' mechanisms (such as liaison personnel or &ducational _
- prograns) must” be introduced to insure acceptan,ce in the L
8# - implementa'tiou/utilization unit. In general, the more’
.distant: the unit making tl!xe adoption decision from the
I/U unit’ the greater is the need for forma112ed pro-
_ ' cedhres linking the two units. ‘
5 B L . o
*  Other effects of the locus of the adoption decision in
e - relation to the I/u unit can, be traced. A few ¢f these

_areJ noted belowm in‘ propositional form: _.‘ -

¥

1) The great&%‘ acceptance and/or perceived legitimacy
" of the adoptiop dedision unit by the I/U unit the

e “,3) Tt%é grgater the authority of the' unit making the %
( : ad0ption decision re1a 1ve to the I/U unit tlie greater
L g(The likelihood of ‘sus-

Basia alone _cannot’ be

) _ A . . o -
ﬁexibﬂf*z - Organizational séln ic_ introduce%byé rigid

- ~ adherence to forng.l&qa 'rocedure#or 1/U activities in

' the face of the felt nee ‘for and the tendicy to utilize

ing pchedures relating to I/U ‘

oM processes. Such strains are likely to occur in or&niza-
. v g. 1

_more flexible decision

Ty .
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o

tions which originally developed along bureaucratic lines,/ )

'itl? narrow and confining procedures governing the intro-
duction of innovations, and which are now facing the need
to introduce innovations ‘at an increaging rate .and level

Gl ) ‘s

»

of complexity;‘}',-v_-,"’_, . o o .
Basically the tension/between formalized procedurel and -
flexible decision rules in the 1/U jprocesses is resolved #
by modifying the organizatio <to include an enlarged set

‘ - of response modes to accomodat®-te.new situations, each | ' A
[L .~ one of which can still be covered' '

‘tent by formalized _proced Sl es. To do this requires a "-}}f;{ﬁ"

ast to 8o0me ex-

higher order &f organizational development‘aﬁnd internal

capability for organizational design. To the extet that /
organizations are able to do this it will be possihle t.o o
‘ satisfy the dual constraints of fomalized procedures anﬂg“ Y
flexible degision rules. . L L e '

A cleArly articulated hiqra't-chiqal decision . ' -
‘making structure tdhds to reinfov%e formalized I/U pro-

» cedux;es that is ‘gh ‘are d'isti.ng\#shing characteristics

' %f bure&cratic G ¥ nizations. In fact, these and the,
other charac’teri
(i.e., a clean-cut division of lab% ippersona‘l aasign— .

83
'l

‘ @eatures of the bureaucrafic model, . o

.ment’ of ‘tasks 85},‘3 employment ‘based oo technical qualifi- ” &
~cagdons) are sg successful infheiﬁv fully-developed fom , % -
‘-ifa _ that they ten& to- rjuce J:he le”
*to those facto'rs which ar&,fitlf&r sgﬁ niroduﬁ%d u*‘
minor changes or additions to exiating systenx?f,' r._.lylmajor R

'Tra'ns: .onal organizations, ~i e., those undergoing én - _‘ L e

3 ., evolutTon }rom thi b’u%qaucrat‘lc to the a;laptive organiza- S

. °tion, present an interesting set ﬂor contextual analysis.
In these cases, the tendency is for- both hierarqﬂcal

A e
EL v ' . { Lty L
. . EEA)
‘ 2
e o1 . g L 3 . e ) ) .
- P L B . . i '."‘,0 . ) ) . s .-,,. ‘
. :
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* > deciaion making and formalized decision rules to give way
o _to more flexible and%adaptive change patterns. The dif-

' ferential rate of change in these and other bureaucratic
features will cause dysfunctional patterns‘to emerge.‘ For
example, if less hierarchical decision patterns are in-

- troduced without changing to formalized rules governing I/U
change is likely to oe

. activities, the kate of introdu
t i LEC LI L VRO - \ . .
accelerated, but the rate of unsu;_lssful implementation

and/or utilization is also likeli to\fhcrease as attempts -
are made to introduce’innovationa which do not fit the f%r-

malized rules governing these innovations. Also, the
-levels of fright ‘;,wrole conflict and ambiguity among
decision makers in*the initiating and adOpting unit aig

R \ likely to increase."
o | | -

o G- Rec‘figgatiﬁ 'l‘his factor r\efers to the ability of
‘ organization memﬂgrs to re-form in different groups, dé- L
_ pending on the, decision or.operational task in the.in- ’;\‘:
- ' novation cycle. Thia fact6r is especially. important when

| . # B the same individual we participate in different groups

3

Ele o forms severa!”innovation taskg Formalized rules and s
. pracedures may interfere with the ability of organiza-‘”“‘
tion members to re-configure, unless there @re alternate
T procedures fpr.different situations and sufficient flex-
' ibility in switcning to these decision or opérating modes.

et

) Information Flow - Each stage of the innovation c e has ;
- : ’ di!fering ipformation requirements. ‘The contrast is es- o
j# ' pecﬂilly evident between " the initiation staqn (knowledge
» - i i _s,‘?ttitude formation, and the decision to adopt)
- -, ant {n the implementation and utilization stages. In thé
;j”” o ; foéger, there is need for aiﬁnei flow of informaslon aimed

;. at ncreasing current awareness, evoking interest, and

v

.-... o . Il ﬁ'

oo - & L ' - . -
¢ . ¥ — v
. . * A .
N .

-
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Such consideratione becomeimportant in . deq}gning an infor-
' mation system. for an organization. Apparently what is re- .

.

.evaluating and deciding amﬁﬁg alternatives. In the latter,
"the 'need for infor ation is limited to ;the innovation se- 4
lected and how to inatall seryice, maintain and utflize it
This second type of information is more readily collected %
and maintained according to formalized decision rules than

the first, paﬁ.‘y because the information is itself more . _~\\
routinizable 4n nature, and also because it is more easily
organized according to its utilization. On the other hand
informatioﬁ'ﬂuring the initiation stage is more difficult
to identify, to obtain ana to assess. This 18 due in part
to the uncertainty of theninnovation process itself, i.e.,
by what criteria is the relevance, quality and quantity Ofaar | 4@'
the information collected. determined? Secondly, who is éfﬁ:
i?sponaible for obtaining this information, bringing it to =
the attention of decision makers and other organization

‘members? ’ . R

%

huired is an information system modulated according to the :g“#gﬁ'_
' stage of the innovation cycle under consideration. For- Ak.

& malized procedures for this system may serve ‘both the ini-

tiation and I/U phase, but the orientation and scope of o
this formalization will vary considexy y, 1f the innova- 'Q;
tion proces is, to be effective and efficient. To the .

' extent that one informatiancsystem with undifferentiated

levelé of formalization'iﬁ adhered to the system will be
both ineffective and inefficient. iﬁ

_ s H
Uncertaintx - Innovation is accompanied by uncertaingy
throughout a11 its phases from- need identification to sus-.

tained ucilization.i Formali ed procedures are geared to - R

L r .
-

.1
.
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*® . "_ .’ ' \ a
reducing uncertainty where possible, by providing organ-

' 1zation members with clear cutkdecision rules-and oper-
ating proceduros. Durins I/U'phases, formalized pro-
cedures have the intended effect of reducing uncertainty.
However, fdrmalized 1:u].*l governing the flow of inforxpation
in pre~1/U activities "}e dysfunctional, 1i.e., they tend to
cbnstrict the flow of information and limit it to certain

® types of information which the procedures are designed to
% :

process.

! Participation - The-~larger the decision grp%pﬁ the norﬁ_dif-' '

ficult it is to umaintain"adherence to a formalized decision
;23" procedure. Hcvweve::‘i‘E this extende rticipat‘.lon tends to
oge i ovati accepted by the

“elicit a commitment to
".,dec&sﬁ)n group;_ Sinc fo 11zéd decision procedures tend
to fagjlitate I’/U asti{vities, thé problem becomes one of

1 ntnining these formalized procgiﬂf”es while at the same
time extending participation in the decision pz:ocess. .

.-

- of course, the advantage of either of these organizational

‘ . attributes 'ﬂsy& be gained in”I/U activities -at the loss ‘of

o . - the other. In cases when adherence to formalized dggﬁision

“ T ey *rulhs ts stressed the’ extent of participation in.the de-
s ';"," ciaion process becomes a mediating contextual wariable, a,and

| organizations will vary in both the extent ofqpa‘tﬁgis&ti%; -

J'-.,

in;deéfhion making and t)te guccess of this particip. ipne»‘.
for MVen level of foz:malization pf ‘decision' 1es in the #
I/ process. : , ;ﬁ o '

B ,‘. 1. -

----- .

’

e
~~~~~
-
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- and are reinforced by Ampe

- : .l'.
. .

the I/U fprocess. This may conflict with the goal orienta-

tion off other sub-units which are not-so constrained. Equal-
ly impbrtant goal orientations w‘ithin the I/U unit may vary "
widely\ from individual to individul‘l with respect to innova- 4
tion gpnerally as well as to any given !.rmovation. P Th s-, . 'g
adheredce to formalized I/U. procedures'” y nor‘chat}ge 7 ’ﬁ&m m,u.”f’
basic goal orientation of mb-unf&n‘ .a with tespect ‘to )

innovation. To the extent that basic orientations are to-

ward acceptance of the innovatiOn, they reinforce adherence
to I7'U procedhrem As such, they. arean important but dif-

------

ficu?Lt tg iaolate contextual variable‘
r\’ L .

N

Time Persgective - During I/U activit

» the time perspectiue
usually shortens relative to /U user activities for a
given innovation, since efforts are focussed on the immediate
tasksoFI/U. This is in contr'ast to the longer term imple-

mentions usually considered in the’ initiatsion phase, espe-

. cially in making- the decision. to 'adopt an innovation. Addi-

ti0na11y, _formalized I/u procedures may vary from situ n
to situation depending on the time perspective required for
the specific 1/u activities atqand. .

a
+

Interpersonal Orien tations - Fol’malized 1/U procedures foster

gL :Lnterpersonal re1ations; and

by a task origntation ver u orientation/ These di- ...

_ mensions of interper,sonal relations are factors ot great
, signfficance in organiszag.ons which ara, atﬁgmpoiag»&ovfomal-

ize I/U procedures. To thi extent that impersonal relations
and task oriented beha‘.or are dominant or;anizational fraits,
it 1s hypothesize,d; that it is possible to formalize I/ﬁ pro-

cedures. . & y

~F
03 SIS

P

i



*

by

- 712 -

Qg' - g< - The greater the openness to outside influencel,
the greater the lilcelihOod of’ lessening strict adherence to
formalized implementationqand utilizaq.on procedures. The '
extent of interference is- contingent en on the degree of open-
~ ness ‘and the recepﬁivity of members of the adopting unit to
Ll alternate innovatiot;‘ia options. ‘ )

C. Attributes of Innovationa

.
A

a. "’.l'echnological Level.,- This factor ia a megjot Qeterminant
of the type of innovation process required ﬁr euccessful
I/U. The larger the innovation relative ﬁ .V'hﬂ"existing *
syst and ‘the greater the amount’ of\ sc~ien fic and tech-
ﬁ* nologixcal information required to complete implementation, .
* the less applicable are formalized rnplementation procedures. S
The utility of formalized procedﬁte is further reduced, mthe
closer thg innovation 4s to the frontiers of curfent scien~ -
tific knowledge. where uncertainty increases and related tech- ,

nologiea are in rudimentary stages of deve10pment. 3

b

b. Level o£ Eogrammig"‘g_- The greater the extent tonwﬁich the

innovation grocess can be programmed, the greater thé effec-
;gxmalized procedures foverning I/\processes. A

high incideDCe of unprogrammed innovations in an organization

reducea the need and incentive for formalized Fx‘gedures.

i

tiveness of

k"" C o

s of Innovations - The four categories of innovationa

) . noted in" ‘he preceding section( i.e. optional, coJ.‘Lective, :

auth;or;ity, and contingent) vary considerably in the applic-

ity decisions handed down to organizat}.onal stﬁ-unig
ed

'are probably most ameneble to formalized prOcedures, fol

L

197 -
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by’ contingent collective and oyzioml decision, respec~
I CRd]

:ivel@ ~ This ordering is base% hé.decreaaing role of
the fortal orgaqization hierarch ;l:e adoption decision.

> dtw
St

118 concludes the interact.ion of one atru*ral attribute, e.g., .
yroalization of I/U processes, with several" contexeual features. In

tking this analysis an attempt was made to consider all contextual

\atures to illustrate the utility of this approaoh. In ‘considering

her contexx:ual features, only a few salient interactions will® lgg
:amined: SR X T

Kl : . B

. _Complexity _- 2 m
— o 4 .

igure 14 lists the various issues that topics that \31

his section in tetrms of their interactions with complexi a styruc-

ura!;‘attribute of the user organization. ’ . L
% ,
A

A. 1/0 Procesqu/ \

; Compl ity, as it has been defined in this study is really .a multir”

,,dimensional variable, i.a. the number of occupational spécialties
in the organization and their degree of professionalism with a very
differentiatg‘“&ask strupture. Just how the’e facets of complexity
are integrated in the organization during pre I/U activities will
have an impact on their functioniﬂg during I/U phases. In general-

e (1) the larger the numbet of occupational specialties in the

organizationv the higher their professionalism anq the greater the '
differe ation of thetr task structure‘.and (2) the greateﬂwthe
eomplexi ' of the organization: the greater the number of pro d

innovationg but not necessarily the number of innovations adopted.

* _ ' o . o 7
' ) . ‘ -
. - L]
) ’i.‘ -

'Ihe ﬁig z‘ate of innovations proposed stems from the varied back‘ )

gr%im’gs and differeht ‘tasks o rganization members who have con~ '
’sequently diﬂ"ferent expectations of what Eﬁe_org’anizat n should

be - do’ing. bn the other hand, as Burns and Sta.llcet (1961) poinc outs
e .

A

, . o

. et /“ i A'Ifl)a ead f{

L -y, :.
- . S
i B ~— L3

e

-
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"because of differing expectations, there is likely to be more con-

flict about what should or. should not be'done." With a low rate of ;
consensus it becomes difficult for the organization to implement _
and utilize new innovations, ‘or as Wilson describes it. (1966, PP-. 200-
. 204), "high diversity (complexity) makes it difficult for any one
source -of authority to force some consensus toward agreement as to
.“\k' which of many pr0posa%s=should be implemented " In short there is a

l" tion, and implementatiqn. How organizations resolve this di-

basic conflict ‘between the swarch for awareness of the innova- )

lemma is of central importance in determining how complexity is )

“used effectively-in both initiation (pre I/U) and I/U stages of

2 the innovation process.
Lacking any,compensating arrangement, complex organization usu=

- ally continues to éxperience a high level of innovations proposed'
and a considerably lower level of innovations adopted If this

" were -to occur without generating dysfunctional consequences, the
main _concern would be; the lost number of potential innovations.
However, negative side effects from this’ ‘natural selection" pro-
" cess include group and indiviﬂual conflict,'individualafrustra-
tions, and eventually, apathy.and a lack.of interest in trying ‘to
introduce new ideas. :It should be noted that some, might argue
that this "survival of the fittest" approach results in the ;
selection of the best ideas. While this viewpoint may in some
sense be true, it ignores the ‘above -mentioned dysfunctional con-
sequences' it also ignores the possibility that strong personal
characté&istics, political processes, and various forms of 1nflu-
‘ence may result in a poor selection of innovations.. d

a f ~In.any case, the dilemma of complexity remaiisj\i e., how to main-

h tain a high 71:~1 of idea-geneération while m?naging the 1/U pro- ' -

cesses 50 tbL.u e rate of adoption is not lowered as a result of

a high level of conflict in the later stages of the innovation cycle.

Sources- of resolving this organizational dilemma becomes a key con-' .

. textual variable,_eSpecially in highly complex Organizations, as

well as’ one experiencing a transition toward increased complexity.

A .

s . o
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B. - Intraorganizational Administrative Processes

a. Decision Making Charaqéiristics . oo oL T
. The decision making process in an organiZation'may>interact iﬁ;_. R

'cases the key point is the extent to which the decision making ,& :

a." Lus,

a. variety of wgys with oxganizational compl@xity, but in alt

' gh

apparatus‘and process gE’orporate the various dimensions of /. -

o

the decision making process . We may pose the following question

- \ -

-~1related to complexity. B . . o

/an novation’ \ L . : _ L

¢ *
‘1. Which specialties or professional groupsiare repre;ﬁ'
sented in the: decision process?&mHow do the relative L' ,“2
weightS/of_their influence dete¥mine the locus of -.Jv” '

decision making? - o | _ .,

2} To what extent is varied professionalism and a large oo .
‘n ﬁer of specialties reflected or not refleéged 1n a . &

~ ) R L R

4'.m¢re flexible decision process? Lt , 'rA y - i

. . /. - ' .

! . N . LT
b [N

/
3 How does profe851onalism and varied task structure

/' inhibit (dr fac1litate) re-configuration of the dec1S1on ’ -Pa,“

f making apparatus in the pre I/U and I/U stagesmof°1n-

S

“
v
-

process changed as a result of-i'creases 1n the level of

i professionalism and differentiatio of task structure2
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"These and similér ouestidns point to the intimate connection
we between complexity as a structural attribute in I/U and the

’ decision processes governing these activities.,

N 3 . -
'

. However, the.#ate, scope, and level of professionalism, as .)l
well as the complexity of task structures varies considerably
) from organization to organization.. At the same time decision
Vo making gradually éianges from A simplistic centralized hier-
' archically organized process to}a more participative, horizon-
tally organized less formalistic process. .The rate of this
o process of ‘change has been so varied from organization to -
o organizatﬁon that few generalizations beyond overall tenden-
| ‘cles are possible. Highly centralized autocratic authority*i
pattérns remain in organizations‘with high 1evels of pro-
fessionalis 5 "and other organizational attributes are re-
L ’.. . quired to eEplain differences in' decision\qtru;tures’in what ‘
o e appear to be organizatioqg at similar levels of complexity. .
. : : 3

' . ) . =
J ", b.__Decision.Maker Characteristics . - - :
R T ’ . 0 m ] C] v N <‘ .- ) ‘.'

A ..
", c

o Higher levels of profes‘onaliam tend to reaul't in cha es in .

':‘orientations. That is, goal orientations become.mdre coSmo-"

polit » ‘&nd professional and the time perspective becomes

7
mbre longnrange. To the extent that these professionals pay-

ticipate in, or at least influence,nthe decision making: pro- \
cess, these tendencies do ngﬂiautomaticalky facilitate I/U _'
o d.; M processes which.require more attention to the immediate tgsks
‘h-' - of ingtalling and. utilizing 1nnovations. ‘However, it is

’ : \

e ,’:}_ ‘ dangerous to generalize since the ' installation of 2 particular f'
' . “innovation may be perceived by these same professionals as.”

L : 4.serving their - perSoAal long Eerm goals, thus stimulating their N
. ? . desire to cooperate in I/U activities.‘.. kgy point is that t
\\\,a they are not always organizationally-oriented and this is a ;,‘}i
prerequisieg to the, implementation process. . ' ;ﬁ

. . A
~ - y; :
. " . A Y ‘. N ,
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With respect to interpersonal relations and opepness, pro=-,

T _'in the decision piocess regarding new innovations it may .

'fessionalism engenders an impersonal outlook. At the same
“time the problem of risk taking, the need to exchange in-

formation and results, and thewpeed to coOperate on structurv

-

ing a problem.an*.dividing it into manageable tasks all re~
quire an openness and trust which facilitatés group inter-

. action and consensus To the extent that this is reflected

facilitatg their introduction and’ implementation. Thus

¥
professionalism and varied tdsk structure can strongly in-
fluence. thé extent to which thafﬁbove mentioned attributes

of openness,and trust are reflected in the decision: process

wigh.nespeot'to innovation and as a consequence, influence
the rate of . adopting innovation as well as the effectiveﬁess

of I/U processes themselves. p

C. _Attributes of Innovations R ‘ _:‘

. “« ’ ’ _. . . ' » o vl T -
. .. .

-

Higher levels of organizational complexity are likely to corre-
'

late with higher technological levels of innovations being pro-

pdsed by organization members. This would result primarily from '_,v

the ‘training and orientation of“professionals who tend.to operate

"on aelevel of sophistication commensurate with their education,p

_experience and assigned'tasks. Conversely, this same trai;lng

:First, since they are likefy to be morefexpensive they us®e a- Lo

')

may or may. not result’ in effective I/U activities. While the
1evel of expertise: required to install ‘and utillze a given fn--

E novation may be assured. by the professionallsm of the staff it

égx be Blocked by other professionals anxious. to see their in-~ ;

A\

no#ation adopted

While this is a general tendency as;indicated in the above‘dis;

cussion of pre I/U activitias, more technologically’advanced . . .
. 1deas are likely to increase group conflict - ‘over ‘their adoptlon}\\\;/ "'ah,

v

2 .

higher perceLtage'of scarce organizational resources for wqau.is W

often perceived as a personal advantage for a colleague. Second -—\;\\ k

E]

T .
e

j’. A' _:ﬂi_ ? _; ." jzt_Ié)é? ‘r” &; . \;/u

T

L)

+
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the greater the advantage to a particular group of pr fessionals

v 'or organizational subunit, :the more difficult ‘it is for them to
see the direct benefits to the.organization.’ Thirdly, the hignerudf
the technological level of an innovation the more likely there
are to. .be difficulties in its implementation. Only those most
committed to its adoption are likely: to have the drive end per- .
serverance to insure a successful’ implementation, but at the ‘

- same time they-need the cooperation of’other snb—units. ; “h .

y o PR R - I |

4 D. )Types of lnnovations . 1 : .

. . . . N
IO N ) '

. ‘ - I - .sﬂ*

It might be gxpected that collective and contingentvdecision
would be the most difficult to implement in organizations with

~

high levels of complexity due "to the need to get consensus on
‘the adoption ‘of an innevation. Conversely, optionaf decﬁsions,
to the extent allowed by the organization. might be more in evi-
dence in complex organiza ons. This would follow £rom the: high
rate of innovations proposed in this éype of organization; - .
coupled with the advantage of the same unit being the decision
and I/U unit. Aside from organizationally'imposed Iimitations on

o
) . 1

" .the adoption of«innovations“there is’ ﬁhe limitatfon imposed by
* . the technology currently utilized by- the organization itself.
Some,technqlogies form a more fruitful base for innovations than - -

id E . . « (= N - : ° .
. others. s > ' . _1’& — ' '

‘. e ‘ [ . Y e N - o . :
L3 Centra{ization/Decentralization_" o . N -
- ‘. ] ( ) . . I . ) . . ) ) . / ,
The- interaction that will be’ examined‘here are listed in’ Figure 15
- T R R )
’ o . & L
A._ Pre I/U Processes . * ~, .= . . - D
. P 3 '.» 'Y -

. y . . S BN . . S e

°

The level of centralization operates in a manner similar to for-

malization and complexity. ‘That ‘is,a; given level of centraliza-
. tion'which may be appropriate for I/U activities mamibe ineffec-
4 » @ tive in pre I/U activities.

I
..

n-a similar, manqerg the level of T A
i N




, CENTRALIZATION/DECENTRALIZATION °
~ .‘ , ,
°
) ~ . g . ! ’ -
- a . ]
. _~—
A.| PRE I/U PROCESSES
{B. | INTRAORGANIZATIONAL ADMINISTRATIVE
PROCESSES ~ T
v -, . 4 °
‘.a. .Decision Making Charécthist:_l.cs ] CENTRALIZATION/ -
b. Decision-Make: Ctx‘aract;eristics ‘] DECENTRALIZATION - _'.‘ —
R ) INTERACTIVE
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: .
centralization requiraﬂ for pre I/U activities relative to I/U
'fhctivities, and the m%nner in which organizations develop dif-

“V

ferential levels of centralization for the 4wo areas and/or set
up compensating organizational mechanisms in the case of an un-
differentiated level of centralization, become important con=-

* ;
. textual variables. : f ]

-

ollowing analysis. Highly

These assertions are derived from the
centralized organization structures. re dysfunctional in the pre—
I/U phase since they inhibit the free flqw of information, ex-
change of ideas, and the wide: partic pation required to identify
- the 'various types of performance g s and potential innovations j_
to improve performance. A strict hierarchy, in contrast, requires |
adherance to pre-determined formal channels of communication, and f
a feedback of only: positive information. - In contrast, centralized! ,
thority having I/U phases is more -appropriate and effective. ;
he organizational dilemma becomes one of maintaining the'benefitsf'
- of centralization in the implementatiog and utilization processes
Lwhile finding ways to mgintain the flexibility'and openness required
during pre~I/U activities.: Organizations will differ greatly in T

¢ their ability to develop an awarepess«of the needs of the two- stages

and to resolve them effectively. - : o -

B. Intraor anizational/i.

a. Decision:Making Characterisﬂlcs~
y

_ _er The extentvéf partlcipation in the decision making process and
o .‘ the degree’of hierarchical arrangements in decision structures
are key indicators of the amount of centralization (or decen-
tralization) in decision structures Also, the extent of this,
'centralization in the decision process is reflected in organ-
‘ization structures which are strongly, but not uniquely, de- a
1 termfned by ettributes of the decision process.
‘ e S
1499 P 2
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In addition, increased pm:t:icipat:ion‘< in the demon. process

has a direct dmpact on the innovation process in both the

initiatian éng implementation ‘stages.

P
’

In general, it appears that more participation in decision

- making results in a higher rate of program changa‘\i;:;,
: is

adoption and utilization of innowations. This tenden

accompanied by a less centralized organizaiion structure, or

. a8 Burns & Stalker's (1961) study revealed, the organic

struéturé,-with its smaller hierarchy of authoritf and wider

", involvement in decision making, is more effective in dealing

with the more unstable conditions that often accompany at-

tempts of innovation. o

b. Decision Maker Characteristics

. Hierarchical centralized decision making arrangements, coupled

with strict adherence to procedures, tends to foster impersougi .

/ana an oppoyptunity to articulate'differing,i@ften @ipority

ieiatiqnshiﬁs: This tendency contrasts with the need of

6fganiiation members to express their own vié&points, espec~
iallx whet -they differ with other members of thg'gréup.- At 'the
same time<yider perticipation allows moré-pé;sonal express;on

St

opinions. . . ;
: . J 3 )
» / .

This Qpen'expreésion enforces the df;ersitydof Opiﬁion noted

aboye ‘in discussing ofganizationql complexity. ' As & conse=

' qqh@(g, it becomes more difficulty for the‘orgéniié;ion to
tw ) . . ° .
» gathe;ninfluence over.partizipan;s_with this diffusion of

power and authority (Wilson, 1966).

‘ . b
4

. From thié perspective the problem of the oféanization design

and the managér is more difficult than simply determining the
lization (or decentralization) required during

»

léVeL«of cent

.r ,'-‘",.'-_ \
. 200 .

- ) . .t
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pre-I/U and I/u stages It also becomes necessary to de-

termine, in a given cantext, the impact of participation
= in the decision process on innovation For example, wider
’ - participatien increases the rate Of.initiation, and in many
cases ‘the rate of adoption of new ideas. But it also re-
8ults in a loss in influence of the organization over par-
ticipants, = . - ’
As ‘more ideas are'proposed the potential for disagreement
and conflict increases as well as the posdibility for more
Openness and.trust. A wider participation tends to reduce
conflict by openning up channels for conflict resolution.
Thus, it is difficult to determinel a priori, the impact of
wider participation and interpersonal relationships, they
simply cannot be determined without a fuller specification

of other mediating contextual variables.

. £.__Types of Innovations o ' : D

At least so far as overt acceptance of innovations is concerned;:it
is likely tnat those, requiring adoption by the central decision
making unit in an-organization would be most easily implemented in
highly centralized organizations. So long as fFnnovation patterns
_‘are matched with this decision -process. and related organization
structure, there are no apparent difficulties with the I/U process.
That is, I/U can take place fairly successfully-so long as innova-
tions are sufficiently simple and do not require (a) unprogrammed .
implementation procedures, (b) a high rate of exchahge of technical‘
information and (c) a high level of trust, openness and commitment ‘ei
on the part of decision makers and organizational participants. '
However, these are precisely the conditions whicﬁ are tending to
occur in increasingly complex organizations and which;- in turn, are
encountering: an increased _tate and level of sOphistication in the

P

tzpe of innovation proposed *and adopted.

207 .
. ' % .
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melntdg;atiooLDiftereatiation

ase two structural attributes can usefully be considered together, |
1ce they are complementary. The .greater the degrece of differenti-
lon in an prganization the greater the need to integrate the spe-
11ized sagftnits to achieve a common organizational purpose. The
:ceding sections on formalization, complexity an& centralization

. underscore the need for differentiation and «pecialization in pre-
| and 1/U activities. This may take the form of differentiatcd
uctures personnel, procedures and programs Yor example Zaltman

al (1973, p. 138) offer a case which is illustrative:

"". . .a highly diverse research-and- -development unit might:

. 8enerate certain innovation proposals for changing the pro-

" duction process in an organization, These various proposals
«could then be presented to the less-diverse manufacturing
division, which because Qf greater potential consensus in
how they. view their task, could more quickly and with less = | K
conflict select a proposal for implementation. "

nany organizations it may not be possible to achieve such a large

-ee of Specialization, and other methods of differentiation must

ltilized\ These methods become especially difficult to devise -

1 the same personnel must perforﬁ the task of initiation and lwple~

:ation,

v N

:llvthese 'situations, there is also a need to devise appropriate'

niques to'link pre<l/U and I/U'activities but organizations diffor
heir ability to develop speclalized sub-units and s\@ultaneously to
grate these units. In this regard, Lawrence and Lorsch (1967) have
an empirical investigation’of ten organizations in three industries
etermine rhat organizational characteristfcs are required to deal
different external markets and technological conditions. One of

o most significant findings is that administrators in high perform-

>rganizations have develop

ehavior patterns whic.b‘ﬁnable them



. ' - 72 -

]
‘s

& N i
effectively to manage differentiatiom (specialization) and inte-

gration in accordance with the demands of their particular environ-
ment. 1In,essence, specialization and integration become strategic

concepts in orgahizations for dealiﬁg with the impact of contextual

variables. .

'
.
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CHAPTER ELEVEN .
AN OVERVIEW OF- CONTEXTUAL POLICY ANALYSIS:

o

3

-

: ‘ P ‘ . BT
The folNowing are summaries of'poiicy analyses provided\by CISST for

er agencies. They are ntended to*give the reader .an

'understand ng of the use of contextual an 1ysis in the policy aréna..
For this purpose, we have excarpted" pages 30—42 from the companion

poliicy. volume (Radnor and Hofler 1977). o T J

. . ~

1, Agencv/Field Relationships in the Educatlonal R/D&I System

October 1976

-

'Aslpresented initﬁpllyyto us hyiNIE the conéerns of the Agency
focused on two questions of procurement" pollcy. (@) the appro- )
priate balance.between."fi%}d?initiated" vs; "NIE-directed" R&D; ;.ﬁ
and (2) the appropriate mechanisms for procuring either f1e1d-
in1t1ated .or NIE-directed work. Since these two questions are’
-special cases of the broadér and more critical issue of how NIE
and the edpcatmonal R/D&I field should relate, it was agreed
'that the policy—analysis would focus on-the agency/field issue.
N . o E "A" o Sk . -

In thinking about this issue; welwere struck hy.the.rather fun- -

" damental and broad-ranging 1mp11cations of the questions raised,
especially when viewed from the perspective of our understanding ‘

‘ of R/D&I systems and processes and of the tota1, 1nteract1ve E&o-‘ -

':cesses in which R/D&}Esystems and processes exist and operéte.

-~ Thus, there were some fundamentdl concerns Which needed to be <//'

examined if the questions posed by NIE were to be responded to .
in an operational policy and strategy relevant manner. These .

fundamsntal concerns inc1uded s
] ,

zf t' 1: ‘the nature of NIE's purposes and roles as a mission- ?
oriented, 1ead agency ‘in’relation to educational R7D&I'
’ . B . ’ ' ) . . S )
2. the impact of NIE's funding policies on NIE's ‘purposes
(as these impact on the total educational R/RSI sector);

2u8

?&/: ' _\



- 5, . the. multipliclty of NIE’purposes (includlng, in addltlon ‘
"1" - to substantlde'RfD&I outpué; buildlng educational R/D&I
o ‘..system capaclty, aifecting the system s env1ronment,
provlding system stability, system orchestration),:
, Yy ' & . . " v’ » . . . Lo . _\l.
4,'“a 1arge and diffuse operational system for ‘education (i e.,.,“
Lthe‘users of educational R&D products),
) 5. the relatlvely immature %nd loosely-llnked nature of
oL the educatlonal R/D&I "system“'
m_‘ ' .‘:}

6. the differences in appropriate ageney/fleld relatlons )

. . across the dlfferent R/D&IL functlonsi: o
- . . . o ) . : - /

- We were also_concerned with considerationsiof program”and P, oject ;
- i"portfolios",that would permit synergy~ana,orchestration bpth '.
- ‘within NIE- and within the educ'ationai R/D&I system; with latent )

'..'as well as the manifest purposes implications of specific - - .’:.
programs, proJects, policies and strategies, with non-procurement
_ﬁ;.:as.well as procurement policies and strategies; ‘with the nature
B and implications of a variety of strategies by which an agency '
y : can relate. to various parts aof the’ field._ ’
In this analysis we analyzed the,agency/field issue separately
for four key R/D&I functions._'research (both hasfz and appliedj;
,development, dissemination and evaluation research.. Each of these,
O | in turn, was analyzed in terms of (1) the generlc nature of the
;iyf' functlon, (2) the. educational context, and (3) theé implicatlons
for the role of NIE. A comparative analysis was then’ performed
" across these four R/D&I -functions. This comparative analysis re-
'_-vealed,seVeral-common themeS'(most specifically:«'acrequirement-;

k)
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€ -fox VIE'leadership;. system"building, and orchestration as ‘the . . "J;'~
major .NIE role) and some signlficant dlfferences (most speciflcﬁ}ly . N

¢
?E relation to tlme frames,«the meaning of excellence for.eac

L

S,

ttion~a1d kej cr1teria for pr ject selectmon) F1nalIy, Ewo CL

bedef scenarro analyses<Were pPIr ided to illy rate how this pollqy
analy si ;m_gnc affect policy an strategy”dec%sxons.
e s S L :

3

A

’

2, Assessment q5iﬁ&ucationa1 R/D&I

December I976 T L L

Institutionalized Research Development and Innov tlon (R/D&I)
yet the R/D&I =~

nderstanding =, v

in education is little more than a decade old -
system capacity (as we can assess it now), our .

6f the system and our: ab111ty to mahage it have increased sig-

‘.. \1

n1ficantly.. “a

-

" There is nqgw\a need to deve10p and refine, over the next few

years, an analytical framework and a relatlvely unobtrasive

monitoring system (for. data gatherldt) with: which the educa- =
tional R/D&I system could be assessed 1n terms both of pro- |
gress made to date and of what might reasonably be expected in
the near term and longer term future.’ Such an. assessment would
provide the basis for annual or perlodlc rev1ews of the edu-
‘cational R/D&I system. . : _'/M? .

) The’analytical framework and‘the monitor’ g system for such
assessmant could be. developed from a growrng %nowledge of-

' R/D&I in other seétors and of tEé@?bndltlons pertinent to the

) 2 i
) educat’on sector in particulaﬁ%?\ ..

[N
-
-

In this brfef overviev report?'we hawe suggested in broad terms L
“?wh.such a framework might look 11'e\ what should be the basis N

for assessment in the ¢urrent and succeedlng perlods what is l
the curremt status of key elements in the system and reasonable -

near and longer term'expectations for (based on the incomplete




Ns
- -; Yf at the ti@e), and finalﬁz what, maJor needs require conside tion
>+ inm formulating federal policy and program in1tiat1ves.
5 \7 ,. s, ) .
B \\ his reportvis based on some remises: , T o X
) &',._' - o o . R )
. e T, that however weakly 1inked or 1ntegrated the nnsti-
| : tutions and,personnel involved in &he production and,
- utilization of educational R/D&I outputs do form a C '!
e ' "system" and not Just a group ‘of disaggregated entit‘is, .
L. o 2. that R/D&I éystems characteristically go through various
‘ stgges of growth d development, with different needs and
_ dynamlcs being present at different stages of development, T
3. that over: the’'past two decade ’ federal funding policies'
have refifficted an increasing y broadening perspective of
'what constitutes ,an educational R/D&I ‘'system; '
o - . . .
" 4. that these premises or perspectives have signlficant impli-
cations forsgong term planning and monitoring and for the’
: development of initiatives by a federal agency.
— : P . R h d , . . »
.+ . L * ' ' o ’ o
" This report has three parts: (1) an assessment of ‘the development
: - of educational R/D&I syStem capabilities over the past two decades;
_ o-:“ {2) an assessment (including a discussibn of the basis for assessment)
: géx& - of the current status and needs of major R/D&I . functions (specifically.'

Fap .
iﬁﬁ “ " basic researcn, prob1em-focusefresearch, development disij:tion

and evaluation research), and (3) a summary which suggests a_general

.-. l3 ’
the educational (\\\

R/D&I system, we also emphasize that the current stdte of the educa—

.format for federal funding of‘lducational R/D&I

T SR » . [\\
. , .
: _ . .

3 " While.we do throughout the report note weaknesses'i

- ¢

tional R/D&I system must be assessed in terms of where it has been RN

and wh%ie it now has the potential to go —- not terms;of,unrealistic
. " ]
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_Process of V&ucation” (1977) In response to the NAS report, the

'(NCER) presented a series of policy recommendations.f Most notably,

'S1deration was given to:

. u ) dissemlnation, as well’as the 1mprovement of educat o ,:

LSy

etpectations about progress and output to date Thus, it is

impoéeenf to noue that what we have found would “be generally about
‘what one would expect ‘to have found within a relatlvely young R/D&I
systan ”here .are we knesses but there hds beennprogress and there¥
are s-;ns of tne Beglnnings of: a transltlon from ‘the 1ntroductory

!_{; PO i . X . -

stage -of development. -.5*,J? ST ¥ .

° oy

. - - 3 r

. . P v M
) N -
trengtheningA;;ZZamental Research Relevant to Education

o One part of NIE’s overall respon51bility is fundamental (ba51c) re-

search relevant to educatian. In order to better_fulfill this part
of its reSponsibillty, NIE sought the adV1ce an% counsel of the';'
National Academy'bf Sc1ences (NAS) . Theif advice ‘and counsel Were

presented in a report_entitled "FundamentaL Research and the
Program Cowmittee of the National Counc1l on EducationaI Research

"the NCER Program’ Committee recommended‘%hat ZQ? of NIE s total budget
be allocated to fugdamental rcsearch by . l979 and at least 307 by 1985"1

While agreeing w1th the NAS conclusions that fundamental re-lj:- s

search relevant to educatlon does need to be strengthened’ there &&ﬁh

Iwere & number of 51gnif1cant and potentially very dysfunctional*
def1c1encies<1n the NAS report, ‘and eSpec5ally in the NCER, Pro~.e

gram Commlttee recommendatiom3 For* example,_inadequate con-

.6 . - .
P . . [

-1) WIE's broad scope'of_respd!sibilities which cover

eas relevant to ediication -- e, g.: development

-3

»
~as.a practice -- NIE. cannot cons1der pollc1es ‘and

- -

strategies - for fundamental research apart from 1ts R

“

other responsibllitles. '

‘.

August 197 ": . ’;:] y _ ! T ‘}g. o e

< e A » . A LI t . » - .
S . : ) '., R .. LT 5 R I
S (5’-




2) the 1mpact that NIE pollcies and strategies&regarding o
| Iundazental research cou1d have on’ theserther areas ’
X

o of NIE's respon31b111ties, S TN el

3). the policy and\strategy implications of & number of
critical asoects of the educational'R/D&I!context —4.
e.g.: d7he importance to educateon of experlence-based
knowle ge v1s-a-vis research-based knowledge the nature

of the educational fundamental research personnel and
iqstitutional bases (number- quaIity, interest and é;;— s
. . mitment to educatlon, current capabilities to produc-
as tively use what levels of increased funding, ‘how fast
they can be "built up"), the telative imm{?urlty of
educational R/D&I; _ . :
4) the role of NIE as a govermmental, funding and "lead"
. \agancy,in_rel&tion‘co che educational RID&I context; - ‘ﬁk.éw

.. 5) rationales or criteria to‘guide the policy and.stra-

- tegy deliberations of NCER and NIE. o f’ ' W
Most spec1f1ca11y, the NCER Program Committee does not prov1de' BT Y
a ratlonale for recommendlng that 20- 30% of NIE s total budget '

be allocated to fundamental research. Indeed, this recommenda-

tion appears to us to be highly dysfunctional when one‘ccnsi-

.ders that NIE h#5 many other major responsibilities;-that;theA
 obts for such R/D&I functions are significantly higher for
.apolied research and for development than for fundamental re—‘

search that such a 1eve1 of resource allocatlon could not

he1o buc restrict NIE's program planning f1ex1b111ty. - i

Co - , .
Finally, the NAS report could be interpreted as providing a
rational (1) ‘that NIE is not needed as a fuynding agency; and/.
or (2) that there is no need to fund fundamental research

vhose focus is education per se.

"25..}} o a | -
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This.policy analysis, then,-was developed to call attention- to issues.
such as'those above to place consideration of fundamental research

in a broader perspective*of a total process of. innovation, of NIE s

,more broadly ‘scoped roles, and of the educational R/D&I context; .

and in so doing, to help provide a sounder. basis both for the NAS

'committee's basic conclusion (that fundamental research relevant to

ieducation should be strengthened) and for policy/strategy dec1sions

related to the'conclusion. In this analy51s, we do suggest a fund-

"ing strategy as an altErnative to the recommendations of the NCER -

Program Committee * as well as specific funding Eurgoses and other‘
non-funding strategies. _ - 8

4, Regionalism in the Educational R/D&I Context

December 1977 . _ o y S = SRR

As with the issue of agency/fleld relations, the issue of regionalism
in the educatlonal R/D&I context, was selected by NIE. The importance
of regionalism as an issue for NIE can only be understood in terms of
the interact1ve impact on NIE of two aspects of the educatlonal R/D&I:
th regional" educational R&D%Jabs and'the political environmdnt of NIE.

v First, in the mid 1960's, twenty educational R&D labs were established

by the Office of Education (oE) under congressional legislation. By

‘the mid ‘1970 5, ‘only eight of these labs remained, and their regional |

orientation had been lost to a very great extént.v Currently NIE has
responsibility for (and allocates a significant portion of its bégget
to) these remaining labs, even ‘though they are auﬁpnomous organlzations _
and are not technically a program of NIE.

]
[y

Second, NIE's re~authorizing legislation specifies that a significant,
portion of NIE' s budget be used to insure that the educational R&D needs
of all regions of the country are met. The intent of the leglslation
appears to mean support for regional educational R&D labs, and. the legis—

lation has been so interpreted by the National Council on Educatlonal

Research (NCER Resolution 18).

“
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At the outset of this analeis, we noted a lack of clear and common
understandiag about regionalism per se: nature and meaning of region-
alism; the ractors and dynamics which most critically impact regionalism"'.'
.the contex Lal forces which push for or against regionalism or particular
kinds of ragional approaches, the nature and implications of alterna-_.
tive ways of conceptuali21ng and designing,for regionalism. Thus, ﬁe _q
'chose to atteapt to understand regionalism in ways that would be helpful
to policy makers. In so doing, we found we were, infeffect, breaking

_ much new. groun&

- . To develop such. an understanding of'regionaliSm we chose first to emamine
. the co'n"teXt-Jfor regionalism. Thus, the analysis first overviews both the
educational R/D&I context and the federal context CSipceﬁNIE is a federal
"agency). Asva next step, the analysis develops an understanding of con- ’

ceptual and operational aspects of regionalism. The third step was to
look at regionalism‘in relation to the various R/D&L functions. The
final‘step,;then,uwas to ask how these'uarious aspects of the regional— |
‘iem issue coqverge and interact in terms of designiné,for regionalism

from the perspective'of'abmission—oriented agency such as'NIE.

5..° A Contextual Approach to Progr‘Planning
September 1977

Unlike the rest of the materials in ‘this collection, this piece does»
not provide a completed policy study. For the reasons to be later
described. in the prefaceotorthis paper the project could not be carried
out as planned. However, the introductory'section'had‘been written
prior-to ths aborting of the project and this contained some concepts
which added an important dimension té our work. As such it was submitted
to NIE as an interesting think-piece,.and is thereforefincluded in this
spirit a2s part of the total collection of policy'studies:

25
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The paper focuses on the political context of the program planning process,

' but recdgnizing that NIE functions at the 1nter§ection of the political

' and scientific systeas of which it is a part. AS\such it elaborates on

a point zada in ‘the Agency/Faeld Relations study. ih which we pointed out
the need for N E to-take into account not only programmatlc outputs, but
also impact on the R/D&I system and its constitmencj\ in its decision

.

making.

The paper gogs on to focus on the inadequacies of procesi andwrationa1¥
a

systems frameworss for program planning and to make -the se for the

bui lding in of political considerations in planning, name1< such tequire-
mentg as the need "to satisfice", to base policy making on incremental :

t s, etc. ‘This then becomes integrated into system-wide considerations,

;'which were to have included (but have not been developed in this paper)

the implications for 811 the R/D&I system features (funding, persennel

‘research, development, dissedfbation and so on). This leads tp the

recommendation that program planning-should be conducted within ‘a two
dimensional framework at the program level (in terms of va1ues to

NIE stakeholders: .political system bu11d1ng) and at the proJect 1eve1
(across th%,functional features of educationa1 R/D&I

- building). Finally, some' con51derations for the monitor ng equire-

' ments to be generated are discussed.

-

6. R&D Coordination in the Social Science’Context .

November -1977

‘&

This analysis is a summarization (in modified form) of a paper pre-
sented at thaz Conference on Social Research Organizations at the

University of Pittsburgh on October 20-22, 1977.
Coordination is a critical issue from a number of perSpectivesx

Anong th2 various R/D&I functions; between knowledge producers and

'knowled~° users; among the various institutions and personnel and

o . /..
. - ' ’21(;



acrogs the varioys programs within a specific R/D&L.function such as
'riseﬁrch- in terms of R/D&I system maturation and developmant; between
~ funders and tha "field";. and .80 on. Further in the social science

-

context . 7% cvﬁrdina?}on is especially problematic. ' " .
{ ‘ ’ !
In this policy a,alysis, we niew'coordination'from a broad rather than
a narrow understanding of the concept of coordination -- a broad under- °
standrng which is not limited to issues of timing; resource allocation
* and integration in selection to specific programs, projects and related
persormmel activities. Rather'bour understanding of coordination is one
which focuses on the nature and needs of a total process of innov?tion,
- which considers the meaning of coordination in relation to a total
process of innovation, to an R/D&I system of which spccific organizations
and their prozrams, etc., are a part; in relation to the larger con-
text within which the R/D&L system and its organizations ‘programs and
personnel exist and with which they interact in relation to. ‘R/D&L
system needs and purposes as well as the needs and purposes of organi-
zations and their programs, 5 . L
We have in this analysis attempted first to gain an understand-
ing of the context of social seience R&D can impact and be im-
pacted by social science R&D coordination. Thus, we ﬁaie in’ this .
'_analysis ‘raised issues of R&D system’ maturation, emergent process
of coordination, lead roles and agencies, and the nature of -
problens4associated_with the purposes'social science R&D coordinaQ
tion might be intended to serve. These are, we believe, the type

of issues which are critical for R&D coordination in the social

science context. I . R

7. ~ Analysis, Selection and Planning of Programs and ProjectsAhy

&
- the Division of Industrial Energy Conservation of the Energy

R&D Administration: Phase One Report
September 1977 ‘

B

'The Indnstrial Energy Conservation Division (INDUS) of the gnergy’
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Research and Development Administration (%RDA) has a mission which
" is broad in scope, resuires consideratlon of many complex factors, _ ‘
nust often be accomplished unden conditions of high uncertainty : -
_or risk; and may involve\conflicting governmental goals. Further; °
consiﬂe*ation nust be given to the fact ‘that INDﬂS iust -accomplish
its rission as a Plead agency’ among'man autonomous institutions-

(industries) which have a large degfee oz
-acconplishment df INDUS' s missiQn. Further yet, since INDUS is

a funding agency, there will be a "multitude of v01ces" besetting ,

ultimate control over the:

and beseeching the Agency for funding.
»

Thus, it is imperative that INDUS have a process for the analifis,

selection and planning of programs and projects which:

-

. . ’
1) permits analysis, selectiqp and planning to be grounded
g in 2 comprehensive knowledge of the broad range of relevant

system and environmental factors;

<+

\u/
£
2) at the same time, permits identification of those factorg

R '~ which are most critical and/or about whichncurrent infor-

mation 1s inadequate;

- : 3) takes into consideration not only the knowledge“groductioﬁgf
: - issues of R&D but also the "downstream" kndwiedge_ggilif
zation issues and linkage issues of need identification,;
diesemination (including marketing, distributipn, diffugionj

. . ¥l
: and evaluation; ‘ » ‘3;

[

" 4) takes into consideration the nature and dynamics of thé

g ‘ relationship between INDUS as a funding, lead agency and
s the "field" of knowledge producers and knowledge users,
@ - L >
A " ! .‘“

5) takes into consideration both long and short term needs, -

dynamics and program/project igplications; ‘ :7<

2ig - . :
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6) permits orchestration ‘and synergy across programs and

projects.‘ I N C . E .

port, then, focuses on the development, in a manageable and

format, ‘of .such an analysis, selection and planning process.
rocess suggested builds upon but extends current INDUS processes.
'tinguishes between mission areas, programs and projects; thus
tg are not considered in isolation but in terms of "port—

" (i e., programs) It provides both for organizational memory

r -

-

" This report is'a phase one” report, It provides a basic out- "
'line of an analysis, selection- andplanning system in the form/pf

£low charts and of specific questions to be raised at various
stages of the selection and planning process. These are tenta- { ‘
t%ve;and will require;considerabie interaction with INDUS per-

':Eonnel'in order for the system design-tb Be "tailored" to the

' specific context and needs of INDUS. This will be the focus of

- fragmented and often conflicting Two of the prime bodies of

"phase two" of this progect. ‘ ff- _ o ‘ f§7 '
8; A Contextual Approach to. Development and the Role of L
Technology in Developing Countries E A , "
, ' Seotember 1917 \ '
‘ .~n2¢" a4
. A ’

. _ : o .
The subiect o¥ the role of technology. in development of LDCs
'(Less Developed ‘Countriés) has. received a great deal of atten-

tion in economic, science policy. R&D management and inno-

~vation literatures. To date however our knowledge is.

T

the literatur@ are focused on. questions of:
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(l) "Appropriare Technology" -- which is'cgncerned with

L

whiat kinds -of technologies'are appropriate to'Lsz )
with their low capitsl and high unskilled labor
availabilibies.as compared to the converse fbr ‘the -,
western hations, which are sources of ‘most B -
‘L_ technology;'withfthe implications that the‘techﬁoe
| ‘logies which haie been exported‘from the advanced

‘'nations to the LDCs.-have not‘been;appropriate; and -

- ’ . “ ) .
. Aet
(2) "Dependency Theory" -- which criticizes the role of the&

western nations in third world countries (in terms of ~

el replaced political colonialism with economic and
technology based control) o _ S

> v

£

.These two perspectives £f1ind little integration in the existing

literattre. Nor do we find much to guide us in deve10p1hg a

- comprehensive perspective ‘as to the conditions that are determinate \

their having denuded LDCs of capital stock and of having ’

of appr0priateness. Nor are we presented with any entry points t°.y -

break into the dilemma between the desirg to avoid dependency and
the need to benefit from the sources of most- technology that reside
in the West - usually within multinnational corporations (MNCs)
There was clearly a need to have a framework of analysis that could
t identify the rich complex of variables (political, economic; social
cultural and technological) thag needed to be considered and
-within wnich the tensions could be resolved Besides being able
' to say sqat really did make a given technology more or less . |
approprizte or what did/should deﬁ@rmine the choice of techniques,
we neecdad to be able to go further and identify "appropriate
product " "appropriate R&D systems," etc. Clearly, the problems

callad ‘or contextual gnaly§is. In this work we are embedding the

exlsting bodies of theory and’ current political 1ssues (national

and international) in our analytical scheme.

x4
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"I. INTRODUCTEON )

In this short final chapter wve wish to review what we have presented in

this vol and point towards extensions and applications-of our thinking.

1

. . + : ' ]
In Chapters'’ and Two, we laid down our analytical framework, its

rationale and the taxanomic content. Our p ose was to. give the re-
urp ‘

earcher and/or the policy analyst a comprehensive and systematic frame- d

~wodk thdt contained many of the critical. questions and issues that might
need to be considered in relation to understanding and working with
R/D&I systems. We have attempted to do this in a manner that would aid
the:user, whatever the issue.to be dealt'with'or the conceptual perspective
and/or the‘experience/theoretical base being used. We recognize however,
that we could not be entirely successful in this latter regard. While
our framework does permit a variety of approaches to be utilized it does
lead.the user towards our "view:of the world“%in terms of the issues and

- questions which are and are not raised. Nevertheless; we have laid down .
a compendium of topics ahd discussions about.a variety~of R/D&I quegtions
that, at the very least, could prove stimulating to a potential use:\-an

' beyond that could provide a basis for research and policy analysis.'

¢

II. CONTRIBUTION TO RESEARCHERS o , o h C &

For researchers the framework has created a systemat{c basis for iden-
ying critical variables ‘related to any R/D&I issue and a structure
.’fii embedding such an issuf’in its broader phenomenological context. »
‘We do not present an elaborated theory about R/D&I systems. Rather, we |
‘provide a taxonomy of variables from which theories could be bu11t.
We did not provide the linkage between the variables (or questions as
we have presented them) Of cour e, in that we have attached specific t
variables to the various functions and conditions we have in fact

presented hypotheses, or partial theories, but we chose not to go beyond
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this level in presenting our framework. However, when we dealt with . K
specific issues, eithe from a research or policy perspective, we intrOx
duced theoretical models to provide a basis for explanation and design.
The reader must S: the same, and this requires;substantive knowledge in. -

the areas being

’

nsidared.
Even with these caveats, we believe that what we have presented can be of"
substantial assistaqﬁg to the researcher in organizing and structuring
research uestions on R/D&I processes, identifying critical variables,

_ identifyi%g gaps fh the literature, organizing knowledge, etc. In_‘ ‘

) Chapters Eight Nine Ten, we presented analyses of topic areas that
miEHE act"as examplescand stimulants to researchers in using our framework.
These were on institutional relations, on entrepreneurship and on (- i
implementation/utilization. / .
There is another dimension that we see benefiting the researcher, that
of comparative research’across'sectors. Researchers sometimes wish to
‘do this but generally lack‘%he necessary contextual information that could
inform.them of salient conditions that varied (or were commOn) across
sectors. that should be considered in theories'and resedrch designs. -
Chapters Three through Seven (which described the R/D&I systems inb '
'education*,.aviation, health and iaw enforcement) could make a contribu—
tion here. For resgarch across ‘those - particular sectors, -and beyond these
to_ other sectors, these chapters provide an example of type of empirical
data needed and feasible to obtain with a reasonable expenditure of re-
sources. It should be. noted that in none.of the four sector cases\

\\- - . presented were we able to undertake any large scale primary empirical

| research on the R/D&I system cOncerned. We had to depend on secondary .

g'sources, reinforced by our own general backgrounds. We see‘the descriptions

N .
- . ) -

For those readers with a special interest in educatian it should be borne
mind that Chapter Three is an abbreviated form of a c lete volume
t t we have prepared on the educatianal R/D&I system (Spivak and Radnor 1977
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" presented as;but'a first step for continued in-depth studies -- but also
ag-a deﬁonstrationsof the utility of our'framework for coliecting'and
organizing existing data into a useful and relatively comprehensive
description to an R/D&IL sector. Finally, the same arguments would apply
for researchers beginning to do R/D&I research in a sector with which
they are not familiar. The actual (or type of) presentations developed
for Chapters Three through Six could be an important starting point for
developing needed background data. :

7 . —~
In'summary then, for the reséaégh communities we see our work (as pre-
sented in this volume) as proVi@ing.a possible basis upon which to build ‘
research agendas (what is needed:to‘fill gaps - especialiy in our em-
pirical data bases), to contribute to theory'building, to improve re-

. search designs (by increasing awareness'of competing sources of variance
and of plausible alternative hypotheées, of opportunities for natural
experiments through increased awareness of the contextual processes),
and to facilitating comparative and multi—sectoral research. Finally,
we might hope that by‘sensitizing the researcher to a wider range of
critical issues ‘that may’ be of signifigance we might also contribute to

-an expansion of linkages across disci 1 nary boundaries, and between

researchers and practitioners. . 0
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III. CONTRIBUTION TO BOLICY ANALYSTS

. . . . ) ’ T N
In this volume we haveronly briefly indicated .the potential contributions
of our framework policy analysié.~ For a more complete expositlon and '

presentation of case examples;ﬁthefreeder is referred to the companion

-

- policy-oriented vblume (Radnor and Hofler:19'77')'8'8 well as to the volume

we have developed on issues of information dissemination and exchange in

educational R/D&I (Radnor, Hofler‘and:Rich‘1977).
For now, we limited ourselves in’this volume to signalling the applications
of our framework to policy through the brief overview in Chapter. Eleven

- and by some of the discussions in Chapter Eight, Nine and Ten (see for
. example the policy implications discussed with respect to producer/entre-

peneur-user relations in Chapter Nine).
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already been taken/,',' namely ‘the application of our framework to, R/D&I

policy issues. Thes!e are contained in the ,above cited policy volumes.

» . v .
[N k]

- With respect to the Nn?aterials presented in th_is volume the need to ' -

deepen and expand th‘ discussions is clear. One important dimension of_‘- .

this, effort w.l}.l be t¥ undertake empirical work to support, modify and

of this point is to gag and the conceptual base of the discussion..
- 5 K o

i ‘ , _
L - .

'c.om!..d become trapped by our view of the world,. P

: The"danger is_ghat
useful as it:&’ght pPrive to be. It 1is vital that we create the oppor-

tunity for other con 'ptuAI perspectives to become elaborated with respect

to R/D&I issues‘ and &li\:y questions ~- in theit. L Oown terms. We can -then ' d

g0 on to see what ﬁd.f any. intersections exist; where differences emerge

and whether gﬂ where Syntheses can tak€-7p1abe where the separate con- "

ceptions can provide ailternative and separately usleful sources of ex-

planation and bases {orﬁpolicy decisions. 'I'his work has already been

initiated. R % | o i
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